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CLINIC OF DR. F. W. BANCROFT 


FrrtH AVENUE HospPITAL 


ACUTE APPENDICITIS WITH A REFERENCE TO THE 
ADVANCES IN TREATMENT DURING THE LAST TEN 
YEARS AND THE POSSIBLE PROGRESS FOR THE EN- 
SUING TEN YEARS 


In 1917, I published an analytical study of the mortality 
and complications of 584 consecutive cases of acute appendicitis, 
with special reference to the late results of 500 cases in which 
the patients were followed for three months to four years after 
leaving the hospital. This review was from the service of 
Dr. E. H. Pool of the New York Hospital. 

Recently Dr. Condict Cutler, Jr., published a similar series 
from the Roosevelt Hospital. As the types of cases admitted 
to these two hospitals are similar, a comparative review may be 
advisable to determine, if possible, what advances have been 
made during the last ten years and then to attempt an analysis 
from this of the possible progress that may be made to improve 
our mortality and morbidity statistics. 

It is interesting to note that the mortality of all cases of 
acute appendicitis was 4.2 per cent. in my series, and 4 per 
cent. in Dr. Cutler’s. All surgeons will admit that the severe 
complications and mortality in acute appendicitis occur in cases 
where delay has occurred before operation is performed. The 
removal of the acute appendix before abscess or peritonitis has 
occurred is a relatively simple procedure. It is, however, in the 
later cases where abscess or peritonitis complicates the disease 
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that surgery is tested. I shall, therefore, discuss appendicitis in 
relation to the peritoneal reaction secondary to the disease. 


TABLE I 

MortTALItTy IN ACUTE APPENDICITIS 
Mortality 
Cases. Deaths. Per cent. 

Without adjacent peritoneal reaction...... 246 2 0.8 
With free fluid re 5 3.9 
Acute diffuse peritonitis........ ae 15 17.8 
Abscess sales 5 3.7 


We may classify these cases in three groups: 

(1) Where free fluid exists which may or may not be 
cloudy. 

(2) Abscess. 

(3) Diffuse or spreading peritonitis. 

The first advance during the last ten years is the decrease 
in the incidence of postoperative hernia in drain cases. This 
has been accomplished by suturing the peritoneum about the 
drain and leaving the remainder of the wound wide open but 
loosely packed with vaselin gauze. 


TABLE II 


AGE INCIDENCE OF HERNIA 

Age. Cases. Hernia. Per cent. 
From Oto 10........ sees 49 ; ‘7.2 
NO oe gp hcesee dine sce pa aes . 180 a4 
ck. See ear eee 157 t: 
From 31 to 40 ar 10. 
From 41 to 50 eee 28. 
oe) ee é 25. 
From 61 to 70 ne 0. 


In my series there were 15 per cent. postoperative hernix 
occurring in the drained cases. Following the procedure of 
merely closing the peritoneum the percentage of hernie was cut 
down more than 3 percent. It is well known that fascia is par- 
ticularly prone to infection. When the fascia is sutured it 
becomes traumatized and its blood-supply interfered with; it 
is, therefore, more susceptible to infection. In a case thus 
treated, frequently the wound has to be opened about the fifth 
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day postoperative and the foul-smelling sloughing fascia re- 
moved. By merely suturing the peritoneum the incidence of 
the sloughing fascia is greatly diminished. 

The hospital days have been shortened by this procedure, 
and Table II, in reference to age decade of postoperative hernia, 
shows conclusively, I believe, that a potential postoperative 
hernia occurs before the patient leaves the hospital. One can 
see that in the active ages of life, that is the decades between 
eleven and thirty, when hard work is necessary, postoperative 
herniz are relatively small, while the percentage increases from 
this age on and is also high in the first decade. It is evident , 
that the formation of hernia, therefore, is influenced by poor 
musculature and lowered resistance. 

The second advance during this decade has been jejunostomy 
for either mechanical or paralytic ileus. Particularly in paralytic 
ileus, occurring about the fifth or sixth day postoperative, is 
jejunostomy a life-saving procedure. While many authors decry 
its advisability because its percentage of cures may not be 
over 40 per cent., still it must be realized that this 40 per cent. 
represents desperately ill cases who would probably not survive 
if this procedure were not adopted. 

The third important step has been the use of hypertonic 
saline for obstruction as described by Haden and Orr. They 
have shown that there is a sodium chlorid retention in obstruc- 
tive cases and that patients can withstand the toxemia much 
better if given hypodermic saline intravenously or subcuta- 
neously. 

The past ten years have not reduced the mortality to any 
startling degree in peritonitis or abscess cases. Our mortality 
in diffuse peritonitis was 17.8 per cent., while Cutler’s was 28.3 
per cent. No true comparison may be made, really, between 
these series, because the individual opinion of one operator 
formed by inspection through a relatively small incision cannot 
be interpreted the same as another’s. One series of surgeons 
might have one criterion for peritonitis and another group, 
another. It is, however, quite evident that allowing this limit 
of error, we have not progressed to an astonishing degree. To 
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cut down this mortality during the ensuing ten years, it would 
seem that the following factors might be utilized: 

1. Public Education of the Doctors to Diagnose Appendicitis 
Early and Refer These Patients Immediately for Operation.— 
The advance with early operation is easily shown when one 
realizes that in our series of 240 cases closed without drainage 
there were only two deaths, a mortality of 0.83 per cent., while 
in the 344 drained cases there were 23 deaths, or a mortality of 
6.8 per cent., which jumped to 17 per cent. in the diffuse 
peritonitis cases. 

2. Improved Anesthesia.—With the introduction of ethylene, 
and gas and oxygen anesthesia by trained anesthetists, and also 
improved methods of paravertebral, and local anesthesia with 
muscle-block, one might look for a definite advance. There is, 
however, one factor still hindering the progress. In most 
metropolitan hospitals, acute appendicitis cases are admitted 
at night. In hospitals where there is no resident anesthetist, 
the administration of anesthesia is usually delegated to a junior 
member of the intern staff who is obviously inexperienced. It 
would seem, therefore, that we must attempt either to have 
resident anesthetists or have anesthetists on call for emergency 
operations in a manner similar to attending surgeons being on 
call. This is an obligation that I believe we definitely owe to 
the acutely ill, emergency patient. 

3. The use of the Levin tube, or a similar duodenal tube 
that may be inserted through the nose into the stomach or 
duodenum at the time of operation. We all strongly advocate 
the necessity of rest of abdominal viscera in peritonitis and 
yet little has been done to control or relieve postoperative 
vomiting and postoperative lavage. When we insert the Levin 
tube, we permit and encourage our patients to drink an un- 
limited amount of water. This is syphoned back immediately 
through the Levin tube. We have found that vomiting is 
almost eliminated by this method. If one considers the amount 
of peristalsis that occurs with vomiting, the amount of intra- 
peritoneal action that results from the spasmodic heave of the 
diaphragm, one can see that these are very potential factors in 
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the spread of peritonitis, and their control or elimination must 
do a great deal to prevent spread of infection. Moreover, 
frequent lavage is very trying on the nervous system and the 
physical condition of a postoperative patient. 





Fig. 308.—A, Diagrammatic sketch of Levin tube. B, Joint supplied in 
standard product. It diminishes the caliber and interferes with drainage; a 
glass connecting tube should be substituted. 


4. Improved Drainage and Improved Methods of Selection 
for Drainage in Peritonitis Cases.—It is known that free per- 
itoneal drainage probably does not occur after twenty-four hours. 
With the patient in Fowler’s position the pelvis is the natural 
receptacle for gravity drainage. Insertions of drains through 
the McBurney or right rectus incision into the pelvis are rela- 
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tively unsound. It is a long tract, uphill and usually curved as 
the drainage material proceeds over the crest of the pelvis. 
If, following the removal of the appendix, a finger is inserted 














Fig. 309.—Levin’s tube. 


through the incision to the median line immediately above the 
pubis to palpate and make certain the bladder is not in this 
region, and then a small incision made through the skin and 
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fascia and a Kelly clamp inserted, guided by the finger in the 
peritoneal cavity, drainage can be safely made and a tube may 
be inserted to the culdesac, guided by the intra-abdominal 
finger. This prolongs the operation a very short time and pro- 
vides adequate drainage of septic material for at least twenty- 
four hours. We believe that in peritonitis cases with pelvic 





Fig. 310.—Levin’s tube. 


collections this is a satisfactory procedure and will save a certain 
number of cases. 

5. The Use of Hypertonic Saline for Ileus and Repeated 
Transfusions for Sepsis Will Help the Patient to Overcome 
Toxemia, and Should be More Generally Adopted.—We believe 
that Haden and Orr have made a definite contribution to this 
subject. 
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6. An improved knowledge of the conditions of acidosis and 
alkalosis and their routine employment so that the postoperative 
toxemias may be treated in a scientific manner. 

In order to provide a basis for future comparison, the routine 
treatment by the surgical staff of the Fifth Avenue Hospital of 
patients suffering from acute appendicitis with accompanying 
peritonitis is hereby given: 

A hypothetical case enters the hospital with a three-day 
history of appendicitis and clinical signs of peritonitis. The 
patient is given a preliminary dose of § gr. morphin and pre- 
pared for operation. If the patient has been vomiting profusely 
and there is, therefore, marked loss of fluid balance, a hypo- 
dermoclysis of either saline or 5 per cent. glucose is immediately 
given. 

If there is distention, a low enema is ordered. No attempt at 
catharsis through the mouth is made. The patient is taken to 
the operating room and, according to the severity of the illness, 
either ethylene anesthesia or local anesthesia with muscle-block 
is used. 

The incision is still one for dispute. The McBurney incision 
has the advantages that the approach is lateral to the general 
peritoneal cavity and, therefore, not apt to spread infection in 
abscess cases. It does not cut important vessels and nerves, and 
if drainage is necessary the drainage material to the cecal base 
does not cross any important viscus. It has the disadvantage 
that unless one is fully aware of the different methods of extend- 
ing the incision, it does not afford the satisfactory exposure for 
a difficult dissection. If one uses the Weir extension for pelvic 
appendicitis, and a cross cut of the muscles for an appendix 
lying upward and retroperitoneally, a satisfactory exposure can 
be obtained. For difficult retroperitoneal appendices, the per- 
itoneum may be split laterally to the cecum and ascending colon 


and the bowel rotated inwardly, allowing a satisfactory exposure 
without danger of interfering with the blood supply. 

A right rectus incision, in general, permits an immediately 
better exposure of the appendix and cecum, but it has the 
following disadvantages: 
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1. Very frequently the deep epigastric artery and vein are 
apt to be traumatized, and if thrombosis occurs in these vessels 
there is a greater possibility of a later embolic process. 

2. Nerves supplying the rectus muscle may be cut with a 
resultant paralysis of the rectus muscle lying mesial to the 
incision. 

3. If drainage to the cecal base is advisable, the drain has to 
cross the terminal ileum and lie in an oblique manner, which is 
physiologically unsound, first from the standpoint of drainage 
and, second, from the likelihood of later band formation which 
may cause obstruction. 

4. In the series above quoted, there was a higher percentage 
of herniz in cases where the right rectus incision had been used. 
In 258 cases in which the McBurney incision was employed, there 
were 38 hernie (14.7 per cent.), and in 37 cases with a right rectus 
incision, there were 7 hernizw (21.6 per cent.). While this series 
is too small for strict deductions, it shows, nevertheless, a dis- 
tinct increase in herniz in the right rectus over the McBurney 
incision. 

In general, therefore, we recommend the McBurney incision. 
Any free fluid appearing in the incision is removed by the sucker. 
Small string pads are inserted immediately after opening the 
peritoneum on each side of the incisiom in order to protect the 
muscles and fascia from infection. The appendix is rapidly 
sought. If the cecal base is not indurated, the appendix is 
excised between clamps about 1 cm. from its cecal junction and 
the stump inverted, care being taken first to isolate and ligate 
the small appendiceal vessel which travels along the cecal wall 
to the base of the stump. If this vessel is isolated and ligated, 
there is not much likelihood of secondary bleeding into the 
bowel. The stump is then inverted with a pure-string suture 
and a second reinforcing suture applied. 

We believe this method is superior to the intramural implan- 
tation of the stump because in these cases a certain number of 
secondary abscesses have been created in the cecal wall which 
have either ruptured into the bowel or secondarily into the 


abdominal cavity. If the cecal wall is indurated, a heavy 
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ligature is put about the appendiceal stump and no attempt at 
inversion made. In such a case it is necessary to insert drains 
in the region of the stump. 

If the peritonitis is diffuse and there is a collection in the 
pelvis, a sucker is introduced and the excess fluid removed. 
The pelvis is drained as described above. If there seems to be 
no necessity of draining the right gutter, the peritoneum is 
closed and a small drain inserted down to it. The remainder 
of the wound is closed very loosely with interrupted, plain 
catgut sutures. If a drain is inserted into the peritoneal cavity, 
the parietal peritoneum is closed about the drain and the re- 
mainder of the wound is left wide open with vaselin gauze 
packing. We have been accustomed to insert two cigarette- 
drains. We believe that cigarette-drains are preferable to tubes 
for the reason that the tubes are more rigid and seem more prone 
to create necrosis with the liability of a formation of a fecal 
fistula. 

We recognize that after twenty-four hours very little drain- 
age occurs through a cigarette-drain. Therefore, at the end of 
twenty-four hours the first cigarette-drain is removed, with the 
idea that drainage will occur in the tract adjacent to the remaining 
drain. If drainage is profuse, at the end of another twenty- 
four to forty-eight hours the second drain is removed and a 
small soft-rubber tube immediately inserted in its tract. This 
tube is shortened daily until it is finally removed. 

While the patient is still under the anesthesia a Levin tube 
is inserted through the naris into the stomach, fastened at the 
side of the ear with a piece of adhesive. 

Postoperative Care.—The patient is immediately given a 
hypodermoclysis or transfusion if his condition appears to war- 
rant such a procedure. He is returned to the ward and placed 
in a high Fowler position with instructions that he be given 
3 ounces of tap-water every two hours by rectum, or Murphy- 
drip if he seems to tolerate it. The Levin tube is attached to 
a bottle and he is encouraged to drink water. If the water 
does not immediately return through the tube a syringe is ap- 
plied and water is forced through and then sucked back 
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in order to ascertain that there is no obstruction. This pro- 
cedure should be repeated as small flakes of miucus or other 
material may occlude the tube. If the patient vomits while 
the tube is in situ it is prima facie evidence that it is occluded. 

Morphin is administered frequently during the first forty- 
eight hours in order to obliterate pain and diminish peristalsis. 
Should distention occur, colon irrigations with the two tubes, 
a small inlet and large outlet, are frequently given, associated 
with infundin, hypodermically, if this is thought advisable. 

We believe that jejunostomy should be performed early in 
cases where there seems to be a definite paralytic or mechanical 
ileus. 




















CLINIC OF DRS. C. F. TENNEY, F. W. BANCROFT, Aanp 
LEWIS GREGORY COLE 


FirtH AVENUE HosPItTAL 


GASTRIC ULCER, PYLORECTOMY, POLYA ANASTOMOSIS 


Dr. C. F. TENNEY: Miss F. C., white, aged sixty-six, height 
135 cm., weight 54.8 k., was admitted to this hospital on 
August 30, 1926 for observation and diagnosis. 

The patient is lying comfortably in bed and presents a pic- 
ture of a person much younger than her years. Her hair is 
bobbed, her face is round and full, with many wrinkles, particu- 
larly about the eyes, which give her rather a jolly, smiling 
expression. Her color is pale and sallow, her hands are fat, 
with stubby fingers, the body shows the skin to be free from any 
rash or eruption. There is a thick layer of adipose tissue. In 
conversation she presents the picture of a moron type. 

She came to the hospital with a chief complaint of frequent 
attacks of indigestion. Her family history is negative. There 
is no history of tuberculosis, diabetes, or chronic heart or res- 
piratory disease. She bad the usual diseases of childhood, but 
none was severe in character. She menstruated at sixteen years 
of age, was always regular, ceasing at about forty. 

For years she has had attacks of indigestion with occasional 
vomiting. These attacks have increased in severity in the 
past two years until, at present, according to her statement, 
everything she eats is followed by nausea and occasional vomit- 
ing. On two occasions a year ago she was slightly jaundiced 
for a short period of time. The jaundice cleared up without 
any especial treatment except diet. She presents a picture, as 
I have described above, of a short, stout, adult female. 

The pupils react equally to light and accommodation; the 
sclera and conjunctiva are normal. Both upper and lower teeth 
989 
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are false. The throat and mucous membranes of the mouth 
are normal. No palpable enlargement of the thyroid gland. 
Her thorax is well developed, her respiratory movements are 
equal and normal in depth. There is no increased dulness, and 
her lungs show no rales or friction rubs. The apex-beat of her 
heart is in the nipple-line, and there is no enlargement. There 
are no murmurs or thrills and no friction-rubs. 

The abdomen is above the level of the ribs, is pendulous and 
flabby, with slight tenderness on pressure in the epigastrium. 
There is no rigidity, no masses can be felt, there are no scars 
and no herniz. Her extremities are short and obese, her re- 
flexes are present and active throughout. 

The laboratory tests give us a basal metabolic rate of 18.53 
per cent. below normal. The urine examination is: Acid re- 
action; specific gravity, 1.035; albumin, very faint trace; sugar 
and casts, negative; a few leukocytes, and a few uric acid crys- 
tals. 

The blood-count shows: Hemoglobin, 92 per cent.; red 
blood-cells, 4,000,000; white blood-cells, 6000; polymorphonu- 
clears, 66 per cent.; lymphocytes, 30 per cent.; transitionals, 
4 per cent.; morphology of the blood-cells, normal. 

The blood-chemistry shows urea nitrogen, 12.5 per cent.; 
uric acid, 2 per cent.; blood-sugar, 0.91. Her blood Wassermann 
was negative in both antigens. Her day chlorids were 5.4; 
night 4.3, total 9.7. Her phenolsulphonephthalein was 55 per 
cent. in two hours, her Mosenthal had a variation in specific 
gravity of 1.010 to 1.026. 

x-Ray examination of a gastro-intestinal meal was given, 
and the films were taken immediately and three hours after 
ingestion, showing the following findings: 

The stomach type is orthotonic, peristalsis three cycle, equal 
on the greater and lesser curvatures except at the extreme 
pyloric end of the stomach. Pyloric valve fails to expand or 
contract in the normal manner and the sphincter is deformed. 
The cap is symmetric in at least one film and is apparently 
normal in size. At three hours the stomach is about half empty 
and the head of the column is in the transverse colon. Theie is 
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evidence of a shadow which corresponds in size and shape to 
an enlarged, or dilated gall-bladder. Films made of the gall- 
bladder after the administration of the dye confirm this shadow 
as being the gall-bladder, but no stones could be detected. 

The x-ray diagnosis, then, from a study of these films, is 
a positive organic lesion involving the extreme pyloric end of 
the stomach. This has some of the characteristics of malignancy, 
but it varies sufficiently in size and shape so that one is not 
justified in making a positive diagnosis of malignancy. There 
is no doubt, however, that there is an organic lesion present, 
probably adhesions, involving this portion of the tract. There 
is no pyloric stenosis, no functional retention, and no ileac 
stasis. 

On the evidence presented by the findings of this patient, it 
was deemed advisable to recommend cholecystectomy for a 
probably enlarged and diseased gall-bladder, and a separation 
of the adhesions about the pyloric end of the stomach, seeing 
if this would not result in a cure of the patient. 

Accordingly, on September 13, 1926, the patient was op- 
erated and a cholecystectomy was performed, with the surgical 
diagnosis of chronic cholecystitis appearing on the operative 
sheet. No other operative findings were recorded. 

The pathologic diagnosis was chronic cholecystitis. The 
macroscopic appearance was a gall-bladder 7 cm. long by 3 cm. 
in diameter at the fungus. The specimen contained viscid 
bile. There were no gall-stones and sections taken of the fundus 
and cystic duct showed the gall-bladder thick and edematous, 
with conversion of the vessels at the cystic duct end. 

The patient made an uneventful convalescence and was 
discharged from the hospital, cured, on October 4, 1926. She 
was heard from frequently by letter, as she traveled about the 
United States considerably between the date of her discharge 
and October 11, 1927, when she again appeared at the hospital 
complaining of gastric distress. 

Her letters contained frequent references to her discomfort 
after eating, but the final condition which brought her back to 
the hospital was the examination of a doctor on the outside 
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who told her that she probably had gall-stones and that her 
gall-bladder had probably not been removed at operation. So 
she came back to find out. 

At this time her examination was much the same as the 
former, except it was quite evident that she had a marked 
secondary anemia, with hemoglobin of 68 per cent., red blood- 
cells 3,100,000. Her icterus index was 3. On examination of 
the gastric contents, a low HCl content was found, but marked 
blood was present. Blood was also found in the vomitus 
at a later date, and occult blood was also found in the 
stools. 

Again an x-ray film was taken of the stomach, immedi- 
ately and six hours after the ingestion of a barium meal, which 
showed that there was certainly a deformity involving the 
pyloric canal. This deformity not being constant, the weight 
of evidence was against it being malignant. It was believed 
that this was an organic lesion, however; probably a small ulcer 
on the posterior surface of the pyloric canal, proximal to the 
sphincter. There was no evidence of postpyloric ulcer and the 
stomach began to empty itself normally. There was, however, 
a definite six-hour retention. 

This condition was explained to the patient and she very 
readily consented to have a second operation. It was deemed 
advisable to do a blood transfusion just prior to operation. 
This was done, October 26, 1927, and she is now ready for the 
operation to be performed this morning by Dr. Bancroft. 

Dr. F. W. Bancrort: In a patient of this type, a woman 
of sixty-six, in a weakened condition, due to her secondary 
anemia and prolonged illness, there are several factors that 
must be considered. First, the preoperative preparation, sec- 
ond, the type of anesthesia to be used and, third, the use of 
every aid possible to shorten the operation and reduce shock. 
I believe, in cases of this kind, team-play is most important. 

Doctor Tenney has carefully prepared this case medically 
for operation, and Dr. Cole, who has made a careful study of her 
x-rays, is here to aid us in showing the extent of involvement 
of the stomach as displayed by the radiograms. We are also 
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going to start transfusing this patient as soon as the operation 
is finished. 

She has been carefully digitalized and has been lavaged as 
a preoperative preparation. We expect considerable difficulty 
in the region of the duodenum on account of her previous 
cholecystectomy. We feel that where so much manipulation 
may be necessary to free adhesions that paravertebral and 
muscle-block will be insufficient. On the other hand, obviously, 
this patient cannot stand a prolonged anesthetizing under 
ether. We have, therefore, compromised by giving her ethylene. 

I shall make an incision in the median line, retracting the 
rectus muscle to the right. This will not cut any of the nerves 
supplying the rectus muscle and should give her a firmer ab- 
dominal wall. 

As you see, there are dense adhesions pulling the duodenum 
upward, which can now be separated slowly by blunt dis- 
section. As we gradually bring the stomach and duodenum 
upward, what seems to be a firm ulcer is felt about 1 cm. 
proximal to the pylorus. There is considerable thickening of 
the gastrohepatic omentum in this region. There are no en- 
larged nodes palpable and, as far as we can tell clinically, there 
is no evidence of carcinoma. The problem now arises as to what 
type of surgical procedure we shall attempt in this particular 
individual. 

I am convinced that no definite single operation can be 
prescribed for all cases of gastric ulcer. We must have in our 
armamentarium several operations. The one to be chosen 
must be the one that seems advisable for the particular patient. 

In this case we have a woman of sixty-six, who has had 
continuous bleeding from an ulcer which may be beginning to 
have a carcinomatous change. Gastro-enterostomy would seem 
contraindicated as we would be doing nothing to prevent the 
recurrence or continuance of bleeding. We must, therefore, 
excise the pyloric end of the stomach and do a Polya anastomosis. 

There are two ways of attacking this problem. The first, 
the type advocated by Berg, is to begin on the lesser curvature 


at the proximal end of our proposed excision, place clamps 
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on the stomach, and beginning the resection in this area, bring 
the resected portion to the right, expose the duodenum and 
then excise the entire antrum. 

The other method, advised by Moynihan, is to begin the 
resection at the duodenum and resect the pyloric end of the 
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Fig. 311.—Partial gastrectomy. Ligature of pyloric artery. (Moynihan, 
Abdominal Operations.) 


stomach to the left, working toward the cardiac end, then to 
place a clamp at the proximal end and start the anastomosis 
with the jejunum before the pyloric antrum has been excised. 
This second method seems to me advisable for the majority of 
operators for the following two reasons: First, the beginning 
of the anastomosis is done in a clean field before the stomach 
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has been cut. Second, if one starts as in the first method, it 
is necessary at that time to place a clamp across the proximal 
end of the stomach. This clamp has to remain in situ until the 
resection is completed. If one runs into difficulty it may mean 
that the clamp remains on the stomach for a considerable 
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Fig. 312.—Closure of duodenum. (This is generally left to a later stage.) 
(Moynihan, Abdominal Operations.) 


period of time. This seems unphysiologic. Obviously if we 
could do all gastric resections without the use of clamps our 
results would be better. To constrict the circulation for an 
hour or more in the region in which our anastomosis is to be 
applied is producing a severe insult on tissue. 

I shall, therefore, start with the Moynihan type. I am 
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glad Dr. Cole is present as I am going to ask him to tell me 
when I have gone beyond the involved area of the stomach. 
I believe he is in a better position from his study of the x-ray 
films to tell me than I am able to decide by simple palpation 
of the stomach. 
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Fig. 313.—Duodenum closed. Right gastro-epiploic artery ligatured. 
(Moynihan, Abdominal Operations.) 


I have now freed the terminal duodenum and am applying 
a Payre clamp. I now cut through just distal to the pylorus 
and I shall cover the stump of the duodenum with sterile 
sponges and continue the resection of the stomach. After the 
pyloric antrum has been excised, it will allow me better ex- 
posure to invert the duodenal stump. The present procedure 
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is relatively simple and consists in ligating the gastrohepatic 
and gastrocolic omentum close to the stomach (Figs. 311-313). 

As I have dissected back beyond where I think the ulcer 
extends, I shall ask Dr. Cole if he feels that this is sufficient 
excision. Dr. Cole tells me that he thinks I should go at least 
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Fig. 314.—Stomach liberated and clamp applied. (Moynihan, Abdominal 
Operations. ) 








13 cm. further as the x-ray shows limited peristalsis in this 
region. As I have now completed the area of our extension I 


g 

1S shall put a long Payre clamp across the pyloric antrum and a 
le soft-rubber clamp to prevent soiling when we do our excision 
“ (Fig. 314). 

= The best method of anastomosis that we know in a case of 


this kind is to bring the jejunum up through the mesocolon 
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and anastomose to the stomach above the mesocolon. I have 
perforated the mesocolon in an avascular zone and am bringing 
through the jejunum. I will leave a loop of about 4 inches 
from the fossa of Treitz (Fig. 315). 
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ti 
Fig. 315.—Clamp applied to the jejunum and laid side by side with the clamp 
embracing the stomach. (Moynihan, Abdominal Operations.) 


With a continuous chromic stitch I do the first posterior 
layer. After this is completed I will excise the pyloric antrum 
just proximal to the large Payre clamp. The remainder of 
the anastomosis is done in a manner similar to any gastro- 
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enterostomy or stomach resection, care being taken to ligate 
separately all bleeding-points and suture the mucosa carefully. 
The suture material used is No. 00 chromic (Figs. 316, 317). 
Having now completed our anastomosis we turn in the duo- 
denal stump with two inverting layers and reinforce it by 





Fig. 316.—First suture completed, as in gastro-enterostomy. The stom- 
ach and jejunum have been opened, and the inner through-and-through su- 
ture is being applied. The stomach is generally cut away completely, but 
where there is much tension upon it the method illustrated may be followed 
with advantage. (Moynihan, Abdominal Operations.) 


suturing the omentum over the stump. The next procedure is 


to bring the stoma and our anastomosis entirely through the 


mesocolon so that the anastomosis and about 3 inch of the 


stomach lie below it. This procedure is important because 
when edema occurs in the mesocolon it will tend toward con- 
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striction. If we should allow the anastomosis to lie above the 
mesocolon it would constrict the proximal and distal portions 
of the jejunal loop with danger of obstruction and an entero- 
enterostomy would be necessary. 

The mesocolon is sutured with interrupted sutures and our 
procedure is complete. The time required has been one hour 
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Fig. 317.—The same suture; the stomacn is cut away. (Moynihan, Abdominai 
Operations.) 


and fifty-five minutes. This is a longer time than perhaps 
should have been used, but the freeing of adhesions due to the 
previous operation prolonged the procedure. The patient is 
in fair shape, but we shall immediately transfuse her with 
about 500 c.c. of blood by the Unger method. We shall also 
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insert through her nose a Levin tube which is a type of duo- 
denal tube. It will be left in situ for twenty-four to forty-eight 
hours, allowing egress of gas. We will permit the patient to drink 
water, knowing that it will be syphoned back immediately. 
We feel the insertion of such a tube is a marked safeguard as 
it prevents vomiting as well as gas distention. 


Fig. 318.—x-Ray findings, first examination, September 1, 1926. 


Postoperative Notes.—The patient had an uninterrupted 
convalescence. The Levin tube was removed at the end of 
forty-eight hours. She vomited once postoperatively. As a 
means of postoperative therapy she was given frequent small 
tap-water retention enemata and hypodermoclysis. Her wound 
healed per primam and she left the hospital in satisfactory 
condition on November 19th. 

Her recent follow-up letter says she has regained her lost 
weight, has no indigestion, and feels perfectly well. 
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The accompanying photographs show the pathology, and 
Dr. Cole will describe it as shown in the specimen removed, 
with relation to the x-ray interpretation. 

Dr. Lewis Grecory CoLe: The radiographic findings at 
both the first and second examinations were characteristic of 
either carcinoma or gastric ulcer. The findings were very 


Fig. 319.—x-Ray findings described in the text at second examination, 
October 11, 1927. 


constant throughout the full series of films made in the erect 
and prone positions and in the oblique direction. 

At the first examination I was much more in favor of the 
process being an early annular carcinoma, but there was just 
enough variation in the films to prevent me from making this 
diagnosis positively. 

At the second examination, about a year later, almost 
precisely the same findings were observed. The change in 
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contour of the stomach close to the pyloric sphincter again 
prevented me from making a positive diagnosis of malignancy, 
and in addition to this the process had not extended during the 
interval since previous examination and operation. 

Actual size reproductions of photographs of the removed 
specimen were made. One (Fig. 320, A) shows the outside of 
the stomach, and another (Fig. 320, B) the inside of the stomach 
after it had been prepared in a special manner to prevent dis- 
tortion. A correlation of the x-ray findings with the pathologic 
specimen definitely illustrates the type pathology and the reason 
the x-ray findings were not characteristic either of ulcer or of 
cancer. 

An enlarged photograph (Fig. 321) of the region of the 
lesser curvature including both ulcers and part of the distorted 
flap of mucosa shows the detailed structure of the coats of 
the stomach and the relation of the ulcer to these various 
coats. 

There were two ulcers (UA and UB, Fig. 321), one 
about 13 cm. in diameter, involving all coats of the stomach. 
Beneath the base of each of these ulcers, and walling it off 
from the peritoneum, was a thick peritoneal patch of connective 
tissue within which were observed two large blood-vessels. 
Between the two ulcers was a bridge of mucosa (MB, Fig. 321) 
supported by a small stalk of connective tissue resembling an 
inverted toadstool. The cicatricial contraction of the con- 
nective tissue associated with the healing or attempted healing 
of this ulcer drew the mucosa (DM, Fig. 321) of the greater 
curvature into the lumen of the stomach. A large flap of dis- 
torted mucosa on the lesser curvature just distal to the crater 
on the large ulcer caused an encroachment upon the lumen of 
the stomach not usually observed in simple ulcers. It was 
this hyperdevelopment of the mucosa, only to be differentiated 
from carcinoma by microscopic examination, which originally, 
from the x-ray examinations, led to the difficulty in differentiat- 
ing between cancer and ulcer in this particular case. 

There was an area (VM, Fig. 321) about 2 cm. long, distal 
to this distorted flap and proximal to the sphincter where the 
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pliability in the gastric wall indicated it was not malignant. 
A very small ulcer just proximal to a large one is really of more 
pathologic interest than is the large ulcer in itself. The relation 
of this small ulcer to the coats of the stomach is also of sig- 
nificance as indicating a submucosal type of ulcer. Owing to 
the density of the print, the relation of this crater to the mus- 
cular coat is shown more distinctly in Fig. 320, B. The deform- 


DM MB 

Fig. 321.—Enlarged photograph of the region of the lesser curvature in- 
cluding both ulcers and part of the distorted flap of mucosa: UA, Large 
ulcer; UB small ulcer; DM, distorted mucosa; MB, mucosa bridge; NM, 
normal mucosa. 


ity in the x-ray caused by the crater of each of these ulcers 
can be definitely identified when one compares the pathologic 
specimen with the x-ray. It can be seen that the small ulcer 
has developed since the original examination. 

Microscopic examination proved that the distorted flap, 
which somewhat resembled malignancy, was not malignant. 





Fig. 320.—The irregular nodular development near the top of A along 
the lesser curvature of the stomach corresponds with the connective tissue at 
the base of the larger and smaller ulcers. It is to be noted that A and B notch 
each other exactly. The contour of the outside and the inside of the stomach 
is graphically shown in these two figures and the space between them, that is 
the gastric wall, and pathology is shown in Fig. 321. 




















CLINIC OF DR. LEWIS GREGORY COLE 


FirtH AVENUE HospPitTAL 


THE STATUS OF ROENTGENOLOGY IN GASTRO- 
ENTEROLOGY 


By roentgenology the author refers to serial roentgenography. 
By gastro-enterology is meant all aspects of this subject— 
etiology, pathology, pathogenesis, the life history of the disease, 
symptomatology, diagnosis, prognosis, indications for medical or 
surgical treatment, the results of both, and the relative value 
ofeach. That roentgenology in one form or another—fluoroscopy, 
single films or serial roentgenography—is an adjunct in gastro- 
intestinal diagnosis is finally established. That this has been 
accomplished in a decade and a half is quite remarkable. The 
exact date is well established. A representative of a large clinic 
(acting under instructions, as he subsequently told me) attended 
the annual meeting of the Mississippi Valley Medical Association 
in the fall of 1912, and said in discussing the subject of «-ray 
diagnosis in organic gastric lesions, “‘x-ray is good for bone, 
chest, and kidneys, but it is of no value in the diagnosis of 
gastro-intestinal lesions.” 

Roentgenology having been established as an adjunct in the 
diagnosis, much controversy, even among roentgenologists, en- 
sued as to whether it should be applied to anything except 
diagnosis, and the time is not far past since it was the opinion 
of many that the x-ray should be employed only to give the 
findings and not the diagnosis. In other words, it was thought 
by some that the roentgenologist should say that there is a 
filling defect of some part of the stomach, but should not in- 
terpret that finding of the filling defect into terms of pathology; 
that is, he should not make a diagnosis of cancer, ulcer or some 
other organic lesion, nor should he differentiate filling defects 
due to spasm from those due to cancer. My belief is that any 
1007 
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method that is valuable for the relief of suffering humanity 
should be used to its utmost. 

Only a limited number of roentgenologists have time or 
inclination to use the interpretation of roentgenologic findings 
in the fundamental branches of medicine, such as anatomy, 
physiology, etiology, the study of pathology and pathogenesis. 
They feel that it is their business to use it as an adjunct in 
the diagnosis, but they have no time or inclination to follow 
the case further, unless it be for a fee, and no wish to assume 
any further responsibility for the surgical procedure, or the 
results of such procedure. All of these are none of their business— 
so they say. 

This is an easy way to travel through one’s roentgenologic 
career in the deep rut that has been made by the early workers. 
Yet if the patient were in your own family, and the diagnosis 
of gastric ulcer had been established practically solely on the 
x-ray findings, would you be satisfied to accept the diagnosis 
of gastric ulcer without any qualifications, and use it solely 
as a diagnosis? Or, would you wish to know the size, shape, 
and depth of the crater, where it is located, whether near the 
cardia or the pylorus, whether it is surrounded by a large area 
of induration which projects into the lumen of the stomach, or 
whether it is practically free from induration, whether it involves 
the mucosa and possibly the submucosa, or whether it has 
burrowed into an adjacent viscus (pancreas or liver), or whether 
it has been walled off by peritoneal adhesions in the lesser 
peritoneal sac or between the leaves of the gastrohepatic 
omentum, or if it has stripped its way between the coats of the 
stomach and caused pyloric obstruction? If you wish to know 
these facts, why do you wish to know them? Not simply as a 
refinement of diagnosis, but because you are going to use them 
to determine the prognosis, indications for treatment, whether 
it should be medical or surgical, and if surgical procedure is to 
be employed you will or at least you should use that evidence 
to determine what type of operation should be performed, and 
you may use it to prognosticate with a reasonable degree of 
certainty the success of the operation. Therefore, whether you 
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will or will not admit that you use x-ray evidence for more than 
diagnosis, as a matter of fact, if the patient is yourself, or in 
your own family, you do use that evidence for more than diagnosis. 

Whether you, as a general practitioner or surgeon, assume 
the responsibility of interpreting these x-ray findings into terms 
of prognosis and indications for medical or surgical treatment, 
or whether the responsibility is assumed by the roentgenologist, is 
a matter that is not of vital importance. But this responsibility 
should be assumed by that person who interprets the x-ray 
findings, the so-called “filling defect” into terms of pathology — 
gastric ulcer or some particular type of gastric ulcer. If that 
responsibility is taken by the roentgenologist then he must 
likewise assume part of the responsibility, whether he wants 
to or not, for deciding the more serious problem of prognosis 
and indications for treatment. If the general practitioner, 
gastro-enterologist, or surgeon, interprets the findings, that is 
the “filling defect” into terms of pathology, then /e must as- 
sume the responsibility for further use of these findings in 
prognosis and indications for medical or surgical treatment. 

For a time the question of whether roentgenology should be 
a specialty or simply one of the many laboratory methods of 
diagnosis, hung in the balance. But it has now become a highly 
organized specialty in every sense of the word. To a very 
large extent the doctors who practice roentgenology practice it 
as a specialty to the exclusion of other branches. For more than 
twenty-five years there have been organized national roent- 
genologic societies and, more recently, international societies 
have been formed. The influence of these on the practice of 
medicine in the last decade has exceeded that of any other 
specialty. 

It is perfectly true that the great majority of early workers, 
including myself, had no previous training that would have 
prepared them for such an important position in medicine. 
Neither had they anyone to train them in the making or inter- 
pretation of roentgenograms. Indeed, some of the most eminent 
of the early workers were not even physicians when they first 
took up the work. 
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With the rapid development of roentgenology during its 
first and second decade, it became apparent that the scope and 
accuracy of this method of diagnosis formed the very foundation 
on which gastro-enterology was to be built, or at least recon- 
structed. Gastro-enterologists were divided into two camps— 
those who “kicked against the pricks” and said that the x-ray 
methods were of no value, and those who purchased some type 
of x-ray apparatus, and either kept it unused as an ornament 
of the office to impress their patients, or else attempted to use 
it and without training in this specialty posed as gastro-intestinal 
roentgenologists. 

A flaring example of this last was a gastro-enterologist who 
purchased an x-ray apparatus, and, prior to the time it was 
installed, published an elaborate article on the value of fluoro- 
scopic examination of the gastro-intestinal tract! The data for 
this, which had been cribbed from the works of experienced 
roentgenologists, had been largely derived from roentgenographic 
work, and was, therefore, erroneously applied to fluoroscopy. 
In spite of this, the man in question retained his chair of gastro- 
enterology in a well-known medical school, and since the day 
his equipment was ‘installed has enjoyed a reputation as a 
gastro-intestinal roentgenologist! 

I ask, could this have occurred in any other specialty? 
Could a man without training have bought surgical instru- 
ments and successfully posed as a surgeon? Could he have 
bought an opthalmoscope and become an oculist? This is an 
example of a practice that is fairly wide-spread, and constitutes 
a menace to public safety, and casts discredit on the accuracy 
and scope of roentgenology. How is the patient to know the 
competent from the incompetent? 

There has, indeed, been some excuse for this unfortunate 
condition since the faculties of both undergraduate and post- 
graduate medical schools are singularly negligent in that they 
have failed to offer opportunities for adequate x-ray training to 

those who desire it. This lack of any possibility of adequate 
roentgenologic training in medical schools equally affects those 
students who wish to practice other specialities and to learn 
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roentgenology as it applies to their specialties, as well as those 
who wish to practice roentgenology itself as a specialty and to 
learn the essentials of other fundamental branches of medicine. 
The only manner in which a student can now obtain training 
in roentgenology, either as a roentgenologist or as some other 
specialist, is to associate himself with some roentgenologist 
and absorb what he can, as the medical student of old absorbed 
his knowledge from his preceptor. It may be that the roent- 
genologist turned out, as it were, by hand or in this old-fashioned 
method, would prove to be individually far superior to those 
trained by some more up-to-date means, but as conditions are 
now the quantity production of roentgenologists (however high 
their quality) is insufficient for the demand. 

If value is to be derived from the interpretation of roent- 
genograms in gastro-intestinal lesions and general medicine and 
surgery, certainly some effort must be made to train men in 
this line of work. (You will please note that I do not say “to 
train roentgenologists.”) To this end there are two courses of 
procedure that may be followed. According to one, medical 
students, clinicians, surgeons, and general practitioners must be 
so adequately trained that without the aid of a specialist they 
can interpret the x-ray findings in terms of pathology, etiology, 
prognosis, indications for treatment, and last, but not least, 
that they may apply the acid test of following up the case by 
subsequent roentgenographic examinations to know whether the 
treatment—medical or surgical—has been of value in bringing 
about the disappearance of the pathologic process. The second 
course that may be followed requires that the doctor who de- 
tects and interprets the findings be adequately trained in the 
fundamentals of anatomy, physiology, and pathology before 
he can interpret the findings in terms of physiology and pathol- 
ogy. By “adequately” I mean that the training must be in 
excess of that acquired by the medical student in his ordinary 
pursuit of knowledge, and that he must, furthermore, be trained 
in the making and interpreting of roentgenograms. 

The value of repeated x-ray examinations is not thoroughly 
appreciated. The general practitioner sees a case time and 
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time again, making physical examinations and taking clinical 
histories as often as is necessary, and following the case over 
a considerable period of time. If the case fails to progress 
satisfactorily a specialist will be consulted; maybe a clinician, 
surgeon, aurist, oculist, cardiologist, or roentgenologist. The 
specialist is expected to express an opinion, often to make the 
vital decision as to whether surgical procedure is, or is not 
indicated—and all too often after only a single examination! 
Speaking solely as a roentgenologic specialist, I cannot too 
strongly urge that when there is doubt either as to the diagnosis 
or as to the indications for surgical or medical treatment, the 
decision should not be rendered immediately, but subsequent 
examination, or examinations, should be made within a rela- 
tively short time to determine the progress or retrogression of 
the pathologic process. Such a procedure will readily enable the 
specialist to give a correct opinion, whereas a single examination 
might have led to an incorrect conclusion, especially concerning 
the indications for treatment. 

Very often roentgenologists are requested to send a report 
on some x-ray examination which was made months, or even 
years, previously in order to avoid having another x-ray ex- 
amination, and this old report is frequently used to indicate 
the present condition of the patient. It would be just as reason- 
able to ask for a physical examination or a urine analysis which 
was made for the patient two, three, or four years previously, to 
indicate his present condition. This, of course, would be abso- 
lutely absurd, except for the purpose of comparing the earlier 
report with the recent examination to note the progress or 
improvement in the pathologic condition. 

After the roentgenologist is trained in theory and even in 
the practice of roentgenology—that is, the interpretation of 
x-ray findings into terms of pathology—his value is further 
greatly enhanced by the wisdom he may acquire by observation 
of his errors at the operating and at the autopsy table. He may 
also gain great confidence in the accuracy of his diagnosis by 
being present at the operation, and, preferably, in such a position 
that he can actually see and, if possible, feel the pathology 
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in situ. By so doing he acquires actual personal knowledge as 
to the success or failure of surgical procedure in specific cases 
where the indications for surgical procedure have been largely 
based on the x-ray findings, especially those which he previously 
interpreted into terms of pathology. This was done in the 
case of the report in this issue by Dr. Bancroft. 

To be of greatest value, however, the roentgenologist must 
subsequently follow up these cases. It is not enough for him 
to obtain a clinical history from a doctor or someone else con- 
cerning relief from the symptoms, but he must ascertain the 
results of the surgical procedure or the course of medical treat- 
ment, as the case may be, by actual roentgenographic study 
and personal inquiry. This we have referred to as the acid 
test, and should be applied alike to both surgical and medical 
treatment, and it is by no means limited to cases of gastric 
ulcers or duodenal ulcers, or even to gastro-intestinal lesions, 
but is equally applicable to general medicine and surgery and 
many of their special branches. 

It is, of course, absolutely essential that such roentgenologic 
study should be carried on in hearty co-operation with the 
surgeon or physician in charge who, after all, is fundamentally 
responsible for the case. 

Wherever possible the pathologic specimen should be thor- 
oughly studied by the roentgenologist who, together with the 
pathologist, should prepare it so that the roentgenologist can 
subsequently compare the morphologic changes in the wall of 
the gut with the x-ray findings on which he based his diagnosis. 
In the case of a discrepancy between these x-ray findings and 
the morphologic changes in the wall of the gut, I personally, 
feel that the diagnosis was erroneous. An example of this corre- 
lation of very difficult roentgenologic findings with the patho- 
logic specimen in the roentgenograms and illustrations of a 
pathologic specimen. may be seen in the case reported by Dr. 
Bancroft, previously referred to, in the present issue of THE 
SURGICAL CLINICS OF NORTH AMERICA. 
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HEMORRHAGIC CYST OF THE SPLEEN 


HEMORRHAGIC cysts of the spleen are of sufficient rarity to 
justify a report of this case. It is also worthy of note that an 
abdominal surgeon must of necessity be so situated that he may 
meet any emergency after entering the peritoneal cavity. 

In this case, an error in preliminary diagnosis was made. 
It was thought that the tumor was a fibroid of the uterus and 
it was not until the peritoneal cavity was opened that the 
diagnosis was made. It was then necessary to perform an 
immediate splenectomy without previous consideration of this 
procedure. 

Mrs. S. P., aged thirty-seven, admitted to the Surgical 
Service of the Fifth Avenue Hospital November 26, 1927, com- 
plained of a tumor in the abdomen and menorrhagia with sec- 
ondary weakness. 

I saw this patient for the first time in September, 1925, at 
which time she complained of a tumor in the abdomen. She 
had then three children, living and well. She stated that her 
menstrual period came every three weeks, at which time she 
flowed very profusely. On examination I found a rounded mass 
about the size of an orange lying midway between the umbilicus 
and the pubis, slightly to the left of the median line. It was 
freely movable and I felt that it was attached loosely to the 
fundus. A diagnosis of fibroid was made. 

Later, in 1926, she consulted another physician who treated 
her by x-ray therapy. Her periods ceased for five months. 
She then had one period and became pregnant, giving birth to 
twins in January, 1927. 
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She was admitted to the Fifth Avenue Hospital in Novem- 
ber, 1927, complaining of the lump in her abdomen and menor- 
rhagia. Since the birth of her twins in January, 1927, her periods 
had averaged three weeks, and she had been flowing eight to 
ten days. 

Medical Examination.—A slight individual with clear skin, 
free of any rash or eruption. A systolic murmur was heard 
over the apex of the heart and, therefore, a medical consultation 
was requested. Following is a note made by Dr. Tenney: 
“Heart sounds clear and distinct on percussion. No enlarge- 
ment. At the base there is a systolic murmur which becomes 
more audible on exertion and does not become irregular. The 
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Fig. 322.—Preoperative appearance of patient. 


rate, following exertion, is increased only 15 per minute. Blood- 
pressure 130/72. The patient is considered a good risk for 
operation and I do not believe that any preliminary digitalization 
is necessary.” 

Abdominal examination showed a large mass readily pal- 
pable in the lower abdomen midway between the pubis and 
umbilicus. The mass was freely movable and was about the 
size of a grapefruit. It seemed to be elongated and extended 
more to the left. Its upper border was indefinite. 

The pelvic examination revealed: Cervix, bilateral laceration 
with marked cervicitis. The fundus could not be sharply mapped 
out and the mass which was felt seemed to be a continuation of 
the fundus. 
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Blood count: Hemoglobin, 68 per cent.; red blood-cells, 
5,000,000; white blood-cells, 11,000; polymorphonuclears, 64 per 
cent.; lymphocytes, 34 per cent.; mononuclears, 1 per cent.; 
eosinophils, 1 per cent. 

The patient was typed and found to belong to Type II. 
She was matched with a donor with no agglutination of the cells 
of either. 

Operation, November 16, 1927: (1) Cauterization of cervix 


for cervicitis; (2) appendectomy for chronic appendicitis; (3) 


splenectomy for solitary cyst of spleen. (1) Cauterization of Cervix 


for Cervicitis—Lithotomy position. Cervix showed marked 


erosion and bilateral laceration. As a hysterectomy was con- 
templated, it was thought advisable to puncture the cysts with 
a cautery and produce linear cauterization to reduce the cervicitis. 
This was done. 

(2) Appendectomy for Chronic Appendicitis and (3) Splenect- 
omy for Solitary Cyst of Spleen—Dorsal position. Left para- 
median incision from umbilicus to pubis. On opening the per- 
itoneum without a thorough inspection, the appendix was sought 
and found to be tortuous, indurated and retrocecal. It was 
removed. The uterus was then sought and found to be slightly 
larger than normal. It did not contain fibroids nor was the 
mass attached to it. The hand was then inserted beneath the 
upper portion of the incision and a large cyst about 5 inches in 
diameter was seen. On pulling it down into the wound it was 
found to be in the lower portion of the spleen. 

The splenic tissue extended over it in all directions. The 
remainder of the spleen was larger than normal and firm. It 
was considered impossible to excise the cyst and leave the spleen 
lor fear of secondary hemorrhage. Therefore, a splenectomy 
was decided upon. The wound was extended upward to allow 
adequate exposure. Adhesions of the upper border of the 
spleen to the diaphragm were doubly clamped and cut. There 
were numerous adhesions to the omentum in the neighborhood 
of the cyst. These were doubly ligated and cut. The pedicle 
was then clamped and cut in sections between clamps and the 
spleen removed. Chromic ligatures were applied to the pedicle. 
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There was no evidence of any injury to the pancreas, stomach or 
colon. There was very little oozing and the wound was closed 
in layers without drainage. 

Postoperative Course: Uneventful except for a mild psychosis. 
The patient returned to her home on the fifteenth postoperative 
day, with the wound healed per primam. 

In a general way three chief varieties of splenic cyst have 
been described: 

1. Dermoid cysts, of which type only two instances are 
recorded. It is of interest to note that the very first case of 
splenic cyst reported is said to have been of this type. It was 
found at autopsy by Andral in 1829. 

2. Parasitic cysts, due to infection by the echinococcus, are 
not so very rare where infection by this parasite prevails, and are 
commonly associated with similar cysts in other parts of the body. 

3. Non-parasitic cysts, the form with which we are con- 
cerned in this Clinic. Up to 1921, Fowler had collected 91 cysts 
of this variety. Of these, 65 were classed as large and, therefore, 
of definite clinical importance. Since 1921, according to Frank, 
8 additional cases have been reported. Two were reported by 
Pribram, one by Gambill, one by Gosselin, two by Howald, 
and two by Frank, in a recent paper. This makes a total of 
73 cases, now raised to 74 by that herewith reported. 

Classification.—The classification of non-parasitic splenic 
cysts which has been quite generally adopted is that recom- 
mended by Fowler in 1921. In his paper, of 1924, he revises his 
classification somewhat, considering the following subdivisions 
to be better: 

1. Traumatic Cysts—(a) Usually large and unilocular, oc- 
curring as encysted hematoma, contents hemorrhagic or serous 
(by far the most common variety); and (0) usually small, super- 
ficial, or deep multiple, arising from inclusions of peritoneum 
(rare). 

2. Inflammatory Cysts.—(a) Tuberculous cysts; and (6) snared 
off epithelium, usually superficially buried in the spleen as the 
result of perisplenitis (small and multiple) due to malaria, 
leishmaniasis, etc. 
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3. Degeneration cysts (solitary and large) arising from sec- 
ondary changes in infarcted areas due to arterial degeneration 
or occlusion of blood-vessels by emboli, with consequent necrosis 
of the pulp. 

4. Dilatation Cysts.—Ectasis of splenic sinuses (polycystic 
disease, Coenen-Fowler). These are multiple and fused; the 
cysts usually riddle the organ. 

5. Neoplastic Types (lymphangioma, hemangioma).—It may 
not be possible to distinguish Group 4, which may be borderline 
in its tendencies from this group. The differential criterion is 
still obscure. 

Etiology.—Cysts of the spleen occur most frequently in 
women during the child-bearing period. Trauma seems to 
bear the most important réle. In the cases reported, six seemed 
to show a definite relation between pregnancy and cyst forma- 
tion. One cannot, however, rule out the inference of a twisted 
pedicle, embolism of the splenic vessels with resultant infarct 
and intrasplenic disease of the vessel. Single, large unilocular, 
so-called hemorrhagic cysts have been reported and also single 
unilocular serous cysts. It is stated that hemorrhage may 
occur into serous cysts, producing hemorrhagic variety, and 
that later the hemorrhagic variety may develop into a serous 
cyst by liquefaction of the hemorrhagic contents. 

In our particular case there were two possible factors in the 
etiology, first, a possible endocarditis as evidenced by the 
systolic murmur. In this case it might be assumed that in- 
farction had occurred in the lower splenic vessels with the 
resultant hemorrhagic cyst. The second factor is pregnancy. 
It is interesting to note that she had three pregnancies before 
first seen and later, following x-ray therapy, a pregnancy with 
twins, after the first menstruation following the amenorrhea, 
and, therefore, one might assume that pregnancy was a 
factor in this case. No history of abdominal trauma could 
be elicited. 

Pathology.—Dr. D. S. D. Jessup.—Hemorrhagic Cyst of 
Spleen: Specimen weighs 620 gm. It is 20 cm. in length (Fig. 
323). The upper portion for a distance of 12 cm. shows normal 
















1020 F. W. BANCROFT, D. S. D. JESSUP 


splenic outline and is 6 cm. in breadth at the hilum with a thick- 
ness of 3cm. The lower pole shows a globular enlargement at- 





Fig. 323.—Hemorrhagic cyst of spleen. 


tached to the upper by a pedicle which is 44 x 2cm. The sur- 
face of this enlargement is covered by a thickened pale perito- 





Fig. 324.—Hemorrhagic cyst of spleen laid open and showing at N a large 
area of necrosis. 


neum which shows areas of adherent fat. The mass is firm on 
palpation. On section (Fig. 324) the spleen itself in its upper 
portion is firm, normal in appearance. The globular enlargement 
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shows an outer fibrous capsule extending around the whole tu- 
mor and at the pedicle sharply differentiating it from the splenic 
pulp. This cut surface shows a solid dark-red growth, separated 
into round or oval cyst-like spaces by bands of firm fibrous 
tissue. These spaces vary in size from 1 to 4 cm., and are filled 
with dark-red tissue which has the appearance of organizing 
thrombi or hematomata. At several points there are pale, 
necrotic-looking areas. A large one is shown at N in Fig. 324. 





Fig. 325.—Hemorrhagic cyst of spleen. High-power photograph of large 
blood-vessels in an edematous stroma. 


At the edge of the tumor near the pedicle there are some large 
blood-vessels. 

Microscopic Examination.—Sections of the spleen itself, apart 
from the tumor, show ordinary structure, but there is narrowing 
of the arteries of the tufts and thickening of the trabecule. 
Sections of the tumor show a thick fibrous capsule. Within 
this some areas show a fibrous stroma with extravasation of 
red cells and thrombosed blood-vessels, and other engorged 
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vessels. Other areas show poorly staining, necrotic-looking 
tissue with areas of edema and stellate cells containing pigment. 
Some areas are composed of a stroma containing many thin- 
walled vessels and giving the appearance of an angioma (Fig. 325). 

An area in which the blood-spaces are closely placed and the 
blood-cells are degenerated is shown in Fig. 326. The whole 
microscopical picture is thus one of a solid, encapsulated tumor 
of the spleen, showing large numbers of blood-vessels with 
extravasation of blood and necrosis. It suggests a long-standing 
process with repeated hemorrhages into the growth. In Fowler’s 





Fig. 326.—Hemorrhagic cyst of spleen. Low-power photograph of closely 
packed blood-vessels in an area of degeneration. 


classification of non-parasitic cysts of the spleen our tumor 
appears to fall into his Class 5, neoplastic types, which include 
lymphangioma and hemangioma. There does not appear to be 
sufficient evidence to place it with his Class 1, traumatic cysts, 
and to call it an encysted hematoma. In the absence of our 
knowledge of the mode of origin of this case it is perhaps best 
to term it merely a “hemorrhagic cyst.” 
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ADENOMYOMA OF THE RECTOVAGINAL SEPTUM 


(1) SUPRAVAGINAL HYSTERECTOMY FOR MULTIPLE FIBROIDS. 
(2) RESECTION OF RECTOSIGMOID WITH END-TO-END ANAS- 
TOMOSIS FOR OBSTRUCTION DUE TO ADENOMYOMA. 


The patient, Mrs. S., aged thirty-eight, is presented because 
this lesion is usually mistaken for malignancy of the rectum, 
and usually an extensive operation is performed which is not 
always necessary. Dr. Jessup will review the histologic and 
pathologic data in relation to this disease. 

She was seen by me first in January, 1927. At that time 
her chief complaint was vomiting and pain in the right lower 
quadrant. 

Past History.—She has always been healthy, no serious 
illnesses or operations. Her appetite has been good, but she 
has suffered from belching of gas. Her bowels have been con- 
stipated so that it has been necessary for her to take medication 
every night. 

Menstrual History.—Periods every twenty-four to twenty- 
six days, flowing eight to sixteen days profusely. Rather profuse 
leukorrhea. 

She has been married eighteen years and had one miscarriage 
which was instrumental. She voids once or twice at night, and 
every two or three hours during the day. 

Present Iliness.—Four days ago she had a sudden attack 
of cramps in the lower abdomen. She vomited six or seven 
times, the pain gradually centering in the right lower quadrant. 
On the following day the abdomen became sore to the touch. 
For the first two days following onset, she had diarrhea, then 
three days of constipation, relieved this morning by a colonic 
irrigation. Today she feels tired and very weak. The abdomen 
remains sore, and when she was examined at another hospital 
she was told she had a fibroid and appendicitis. 

She had a similar attack six months ago. 

1023 








1024 F. W. BANCROFT, D. S. D. JESSUP 


Physical Examination.—Slightly flushed and well-nourished 
young woman. Slight systolic murmur over the apex area. 
Lungs negative. Abdomen exquisitely sensitive over the region 
of the appendix. A large fibroid can be felt in the median line, 
and a second one to the right, over toward McBurney’s point. 

On January 11, 1927, I operated on her at the New York 
Hospital. The uterus was found to contain numerous fibroids, 
one in the right lumbar gutter with an area of infection and 
beginning necrosis at this point. The sigmoid and upper rectum 
were densely adherent to the posterior surface of the cervix 
and vagina. These adhesions were separated with extreme 
difficulty by sharp dissection. When they had been separated, 
a rather nodular, long mass, about 3 x 1 cm., was felt on the 
anterior rectal wall at the rectosigmoid junction. It was diffi- 
cult to determine whether this was inflammatory in nature or 
a new growth. It was longitudinal in area, and apparently did 
not obstruct the rectum. 

As the patient was in no condition to operate should carci- 
noma be present, and as the condition might be inflammatory 
in nature, it was thought advisable to proceed with the hys- 
terectomy and later determine the nature of the growth, if 
any, by a barium enema and sigmoidoscopic examination. 

The hysterectomy was done in the usual manner, leaving in 
the cervix, both tubes, and ovaries. The patient had a rather 
stormy convalescence due to the fact that she was in poor 
shape because of dehydration before operation and due also 
to the fact that we were afraid to do much medication or treat- 
ment by rectum with the knowledge of the mass seen at 
operation. 

She left the hospital at the end of three weeks and has been 
observed by me at repeated intervals until the present time. She 
has complained of gradually increasing constipation. Her bowels 
move only by colonic irrigation. She has been having an enema 
twice a week, and following each is extremely weak, so that for 
at least two months she has been unable to continue her occupa- 
tion. She has had extreme pain in the rectum, accentuated at 
the time when her menstruation would normally be due, and 
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at these times she has occasionally passed blood and mucus at 
stool. 

Sigmoidoscopic examination reveals a normal mucosa over 
the mass which can be seen in the anterior rectal wall about 
7 inches above the anus. 

Dr. Lewis Gregory Cole’s x-ray report is as follows: “A 
number of films were made of the rectum and sigmoid after the 
injection of a small amount of barium. Following this, films 
were made of the colon after the injection of the regular amount 
of solution. The rectum was apparently normal. The colon 
and upper half of the sigmoid were normal. There is a filling 
defect in the sigmoid near the junction of the sigmoid with the 
rectum. The lumen does not appear to be constricted by a 
band and there was no obstruction to the flow of the enema. 
This filling defect is by displacement of the barium in the lumen 
of the sigmoid as if there were something protruding or pushing 
into the lumen. I believe that this is some type of polypus 
growth or some growth attached to the wall of the sigmoid, 
pushing into the lumen. I do not believe that this is malignant. 
The location is approximately 7 or 8 inches from the internal 
sphincter and more in the right side of the pelvis than in the left.” 

The diagnosis of adenomyoma of the rectovaginal septum 
in this case has been made for the following reasons: 

1. Because the patient has had fibromata of the uterus. 

2. In the first operation, this mass in the rectal wall was 
found attached to the lower end of the cervix and the recto- 
vaginal septum. 

3. Because the mucosa of the rectum by proctoscopic ex- 
amination is relatively normal. 

4. At the time at which menstruation would normally occur 
she has increased pain in her rectum with the passage of mucus 
and occasionally blood. 

The patient is becoming progressively weaker and signs of 
partial obstruction are gradually increasing. It is believed that 
operation is necessary, although it will be one of extreme difficulty. 

Operation: Excision of 6 Inches of the Rectosigmoid, End- 


to-end Anastomosis, Under Ethylene Anesthesia.—The operation 
VOL. 8—65 
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will not be discussed in detail, as it is not felt that in this par- 
ticular case the operative procedure has any unusual features. 
There was a very dense mass of adhesions that had to be sepa- 
rated around the cervical stump and after freeing the mass it 
was found impossible to do any plastic operation which would not 
cause further obstruction. On this account, a resection with end- 
to-end anastomosis was determined upon. This was done with- 
out a clamp on the distal segment by suturing the posterior sur- 
face of the bowel on the mucosal side by interrupted sutures, 
care being taken not to interfere with the blood-supply and 
the anterior and lateral surfaces by inverting Cushing sutures. 
At this time, a rectal tube was inserted by an assistant through 
the anus into the operative field and then pushed upward into 
the proximal loop about 4 inches above the proposed anastomosis. 

An inner layer of sutures was followed by a second reinforc- 
ing suture of chromic. The peritoneum was sutured above the 
anastomosis so that any leakage which might occur would be 
extraperitoneal. A rubber-dam drain was inserted into the pel- 
vis extraperitoneally in the neighborhood of, but not con- 
tiguous to, the suture line. The remainder of the wound was 
closed. 

Postoperative Course.—The patient passed gas and fecal 
material through her tube for the first four or five days, post- 
operative. The tube was removed on the seventh day. There 
was some fecal drainage through the anterior abdominal wound 
on the seventh day, and this discharge continued for ten days 
when it ceased. 

On the patient’s twentieth postoperative day she had a 
chill, a rise of temperature with swelling and pain in the left 
thigh, groin, and calf, evidently a left femoral thrombophlebitis. 
The treatment of this condition is related by Dr. Stanley-Brown 
in an article in this number. 

The patient left the hospital on her fortieth postoperative 
day, having normal bowel movements every day, no pain, 
very slight swelling of the left leg, and no sinus in the wound. 
Her condition at the present time seems excellent. 

It has been stated that most end-to-end anastomoses in the 
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rectosigmoid junction are followed by strictures and so we 
shall have to watch this case carefully to see that a stricture 
does not occur. Unfortunately, we were left no other proce- 
dure than the one we followed. 

Dr. D. S. D. Jessup: Adenomyomata occurring outside of 
the uterus itself are sufficiently rare, especially when they are 
found in the intestinal wall, to warrant the report of this case. 
Of added interest, is the fact that the tumor had been noted at 
an earlier operation and a correct diagnosis of its nature made. 
This was verified later by frozen section during the operation 
for its removal. 

The symptoms produced by such growths in the muscularis 
of the gut are those of pain, hemorrhage and obstruction so 
that most of them are diagnosed as carcinomata. In this case 
the symptoms were those of obstruction. 

This is the third adenomyoma of the rectovaginal septum 
that has come to us for diagnosis, the other two having been 
observed in 1913,! the year that Lockyer was the first to recog- 
nize the nature of such tumors.” Other adenomyomata of the 
intestine in our pathologic service during this period have been 
2 cases in the large intestine, one the colon, and the other in 
the sigmoid, both diagnosed as carcinoma. A third in the 
wall of the appendix was found in a routine examination of 
what was considered chronic appendicitis. 

All of these three tumors in the rectovaginal septum have 
occurred high up, opposite the cervix, so that where hysterectomy 
accompanied the removal, the islands of endometrium could be 
traced from the rectal mucosa through the thickened muscularis 
almost to the cervical canal. 

There are varying degrees of inflammatory infiltration which 
in some reported cases have caused vaginal ulceration. Pain 
may occur at the menstrual period from hemorrhage into the 
endometrial glands, and cysts may form, distended with this 
blood. 

Pathology.—Adenomyomata are classified as benign growths 
composed of smooth muscle containing glands and stroma of 
the type seen in the endometrium of the body of the uterus. 
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There are several views as to how they arise, but the most 
generally accepted is that they are developmental rests. They 
do not metastasize and the principal symptoms are those due 
to pressure from a growing tumor in the wall of a hollow viscus, 
with resulting obstruction. 

Pathologic Description of the Present Case (No. 15154).— 
The specimen removed by operation is a piece of intestine 15 cm. 
long. Along its anterior border, at a point 4 cm. from its lower 
end, there is a thickening of the wall of the gut which is very 


Fig. 327.—Adenomyoma of rectovaginal septum. Rectum laid open 
and showing at point TJ the bulging of the tumor with narrowing of the 
lumen. 


dense. Section was taken through this for frozen section diag- 
nosis. On laying open the intestine, there is a constriction of 
the lumen opposite the thickening in the wall. The rectal 
mucosa bulges over this projecting band, but is normal in ap- 
pearance, without any evidence of ulceration. The thickness of 
the tumor here is 2 cm., and it has a diameter of 33 cm., and so 
encircling only part of the gut. Its cut surface has the appear- 
ance of a thickened muscularis and at its edges above, below, 
and laterally, it is continuous with the muscularis of the rectal 
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wall. Anteriorly where it has been dissected away from the 
vaginal mucosa its surface is rough and irregular. 

Microscopic Examination.—Frozen section of the fresh tissue 
shows a growth of smooth muscle, scattered through which, singly 
or in groups, are glands lined by cylindrical epithelium and 
surrounded by varying amounts of connective-tissue stroma com- 
posed of oval and round cells giving the characteristic picture 
of endometrium. Paraffin section through the whole thickness 
of the tumor shows a rectal mucosa with normal glands. 





Fig. 328.—Adenomyoma of rectovaginal septum. Low-power photograph 
showing the whole thickness of the tumor. R, Intact rectal mucosa. A, 
Large endometrial gland lying close to rectal glands. B, Other glands scattered 
through the thickened muscularis. Blocked-out area of glands and stroma is 
shown in higher magnification in Fig. 329. 


Just beneath the glands the stroma shows areas of inflam- 
matory infiltration composed mainly of lymphocytes, also edema 
and distended blood-vessels. There is extravasated blood in the 
rectal mucosa and evidence of old hemorrhage in the adjacent 
muscularis, as shown by pigmented phagocytes. The endo- 
metrium islands extend through the whole thickness of the 
muscularis, some of them lying close to the rectal glands (Fig. 
328, A). A large island near the vaginal edge is shown in higher 
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magnification in Fig. 329. Some of the glands show exudate in 
the lumen with poorly defined, red cells. The microscopic 





Fig. 329.—Adenomyoma of rectovaginal septum. High-power view of 
blocked-out area seen in Fig. 328. Glands and stroma of the type seen in the 
uterine mucosa. 


findings thus conform with the histologic structure of an 


adenomyoma. 
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INTRAVENOUS INJECTIONS OF GENTIAN-VIOLET IN 
THE TREATMENT OF PHLEBITIS 


OnE of the most dreaded bugaboos of a postoperative con- 
valescence is, I think, phlebitis. How often in his daily rounds 
does a surgeon visit, let us say, a simple postoperative appendix, 
or an obstetrician a normal postpartum case, or a physician a 
typhoid patient and find a rising temperature, a painful ex- 
tremity which, on examination, appears cold, swollen, and often 
shows a portion of a superficial vein traced in red on the skin? 
What are the problems and difficultues which at once present 
themselves to his mind? 

He is faced with the possibility that unless the leg is kept 
at rest for several weeks a piece of the clot may break off and 
cause disability or even death to the patient. On the other hand, 
the patient, who is probably drawing a sigh of relief that the 
worst of his troubles are over, is greatly alarmed by the enforced 
rest and further loss of time, and distressed by the pain and 
fever and general discomfort which attends a leg, elevated and 
kept constantly in one position. 

After reading Shallenberger’s encouraging report on the 
intravenous use of gentian-violet in phlebitis we tried it out in 
2 cases of our own. Our results coincided very closely with his 
and were so satisfactory that we went over the literature on 
gentian-violet to see what work had been done on its action and 
uses. From this review, the earliest work appears to have 
been done by J. W. Churchman” *:’ of Cornell. He began by 
studying the effect of gentian-violet on different types of patho- 
genic organisms and on tissues. He found that gentian-violet 
has a positive or negative action on organisms comparable to 
to the Gram stain, but this positive or negative action refers to 
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its power of inhibiting growth rather than to the staining power. 
However, it is interesting to note that the Gram-positive or- 
ganisms are also gentian-positive in that they are inhibited by 
the presence of gentian-violet. This he discovered to be par- 
ticularly true with respect to staphylococcus. He feels that the 
dye acts by bacteriostasis or, as he expresses it, by “genesistasis”— 
an inhibition of reproduction rather than a bactericidal action. 

In connection with tissue work, Churchman! found that 
gentian-violet used intravenously disappears from the blood- 
stream in from one to two hours and is then absorbed by certain 
organs of the body and stains the cytoplasm and the nuclei of 
their cells, but does not inhibit the function of the cell. In 
other words, it is non-toxic to tissues. Churchman’s conclusions 
have been confirmed on this point by D. S. Russell!® who has 
demonstrated that cultures of tissues continue to show growth 
after staining with gentian-violet in dilution strong enough to 
kill organisms and will, furthermore, eventually excrete the dye. 

Churchman‘ also carried on a series of experiments on Bacillus 
coli which demonstrated that certain strains of this organism 
usually uninhibited by gentian-violet were inhibited in growth 
if the gentian-violet was heated to 50° C. 

Burke and Newton, in an attempt to standardize the 
gentian-violet solution found that the Hp should be neutral 
or slightly alkaline, and that the solutions should be made 
up fresh in order to obtain good results. Sterilization produced 
deterioration in the dye. Very satisfactory results were ob- 
tained when the dye was dissolved in a solution of 3 per cent. of 
sodium bicarbonate or a solution consisting of 100 c.c. of dis- 
tilled water in which has been dissolved 0.300 gm. of potassium 
dihydrogen phosphate and 0.387 gm. of dipotassium hydrogen 
phosphate. However, sterile distilled water alone may be used 
as a solvent for the dye, though the results obtained by its 
use are not as consistently good. 

Walker and Sweeny’’ did some experimental work on the 
relative merits of acriflavine, gentian-violet, and mercurochrome, 
and the conclusion was reached that gentian-violet was of use 
only in staphylococcus infections; mercurochrome had more 
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effect on streptococcus than on staphylococcus, and acriflavine 
was more effective on staphylococcus than on streptococcus 
infections. They felt, however, that the direct contact of the 
dye with the organisms was necessary for good results. 

Also, after experimental work, E. W. and A. E. Stearn”? felt 
gentian-violet to be superior to mercurochrome in vitro as the 
latter requires a medium more acid than body fluid in which 
to work effectively. 

The recorded results in the use of gentian-violet intravenously 
for staphylococcus sepsis are as follows: 

Churchman! reports 2 cases of sepsis in which gentian-violet 
was used with success. 

Horsley’® reports a series of 38 cases, of which 11 were cured; 
10 showed marked improvement; 9 were slightly improved, and 
8 showed no improvement. An analysis of these 8 cases, how- 
ever, showed that they were mixed and were not pure staphylo- 
coccus infections. 

Young and Hill® used successfully gentian-violet in 5 cases 
of Staphylococcus septicemia. Two years later before the 
Michigan Medical Society Young’® reported 2 cases and said he 
could report 30 successfully treated with gentian-violet if time 
permitted. He thought mercurochrome should be used first, 
and gentian-violet second. 

D. T. Smith'® reports 1 case successfully treated with 
gentian-violet. 

Out of 11 cases reported by Hinton,” 7 were cured by intra- 
venous injections of gentian-violet. 

In 2 cases in which the dye was used by Hall,?? 1 was cured, 
and 1 died, but both were in extremis when the treatment was 
instituted. 

Brill and Myers” treated 3 cases, one of which was a staphylo- 
coccus infection, and the other two gonococcus. By laboratory 
experimentation they did not find that the growth or organism was 
inhibited by exposure either to mercurochrome or gentian-violet. 

The dose used in most of the foregoing cases was either a 
1 per cent. or a 0.5 per cent. solution of gentian-violet, using, 
on the average, 5 mg. of dye per kilogram of body weight. 
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Experimentation has been extended to other types of disease. 
Faber and Dickey” report the successful treatment of a case of 
“thrush” with the dye. Goldberg”! used it in 2 cases of paresis, 
with a 1 : 25,000 solution of gentian-violet injected intraspinally 
two or three times a day after drawing off the spinal fluid. In 
conjunction with this treatment some intravenous injections of 
mercurochrome were given. One of the patients improved, but 
the other case terminated fatally. 

Churchman’ found that gentian-violet acted favorably in 
joint conditions and in wounds. He used gentian-violet success- 
fully in a diphtheria bacillus wound infection where serum 
treatment had failed. He went even further and developed an 
apparatus for aspirating joints, washing them out and staining 
them with gentian-violet.»* By experimentation he demon- 
strated that gentian-violet introduced into the intestinal tract 
penetrates the mucosa as far as the muscular layer and in a 
joint cavity passes into the synovium and the underlying con- 
nective-tissue layer. 

Abraham™ used the treatment successfully for furuncles 
around the nose and in the outer ear, also in mastoid wounds 
and in sinuses. In these last two a 1 : 200 solution was em- 
ployed. As a spray and gargle for infections of the tonsils, 
larynx, and pharynx it was found to be of service even when the 
organism was streptococcus. However, the mucus secretions of 
the nose and throat made it difficult for the dye to penetrate 
the tissues. 

Davis,”* in his empyema work, following aspirations of pus, 
replaced one-half of the fluid removed by a 1 : 1000 solution 
of gentian-violet. This was found to be non-irritating and 
cleared up the cavities without resort to open drainage. 

Conner" of Rochester, Minnesota, proceeding on the theory 
that pernicious anemia is caused by gastro-intestinal infection 
and that gentian-violet is a good disinfectant for the alimentary 
tract, treated successfully 18 cases with intravenous injections. 
However, general hygiene and diet were carefully supervised, 
diluted hydrochloric acid was given by mouth and, in some 
instances, blood transfusions were employed. 
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Gunn" of London, who appears to have been the only person 
outside the United States to employ gentian-violet, treated 
10 cases of endocarditis in children, 8 of whom were cured or 
the course of the disease arrested. In the other 2 cases, one 
was unaffected and the other showed bad results, probably due 
to the fact that fluid was added to an already embarrassed 
circulatory system, rather than by any direct ill-effects of the dye. 

Major” also records a case of endocarditis successfully 
treated with gentian-violet. 

Sanderson”® did some experimentation on the blastomycotic 
group and found that gentian-violet inhibited growth here, 
also. So far there is no report of it being used clinically. 

Shallenberger,”® of Atlanta, reports 11 cases of phlebitis 
successfully treated by him with intravenous injections of a 
0.5 per cent. solution of gentian-violet, using about 46 c.c. per 
100 pounds of body weight. The injection is given very slowly. 
The promptness of the results was quite startling. The tem- 
perature dropped to normal within twenty-four hours, the pain 
and discomfort ceased, and the leg returned to its normal size 
and consistency within a few days. No serious reactions were 
noted in any of the cases. In a few instances the patient com- 
plained of a tightness in the chest, and sweating, cyanosis was 
noted, but all of these symptoms disappeared in ten to fifteen 
minutes. 

Mooser and Monroe’ have reported several cases of sepsis 
in which they used 15 c.c. of a 1 per cent. solution with good 
results—one of these cases being thrombosis of the femoral 
vein, and sepsis following delivery. 

During the past three months at the Fifth Avenue Hospital 
we have used gentian-violet successfully in 2 cases of phlebitis 
which I will report in detail. 


Case I.—Miss S., who was operated on at the Fifth Avenue 
Hospital on Dr. Bancroft’s service on October 10, 1927, for an 
adenomyoma of the rectovaginal fossa, reported elsewhere in 
this issue. 


Following operation, which necessitated a resection of a 
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portion of the rectum, she developed a fecal fistula which closed 
spontaneously in the course of a week. Her convalescence went 
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on satisfactorily until October 30th, twenty days postoperative, 
when she began to complain of pain in the left calf, thigh, and 
groin. The entire leg became pale, swollen, and tender. The 
temperature rose to around 103° F., and continued high until 
November 4th when 45 c.c. of 0.5 per cent. gentian-violet 
solution were given intravenously in the arm. At that time her 
thigh measured 24 inches, and the calf 14 inches. That night 
her temperature went to only 100.8° F. (Fig. 330), and went 
down steadily to normal. The pain in her leg ceased and she 
felt much more comfortable. Although her temperature re- 
mained down, a second dose of 50 c.c. of the 0.5 per cent. solu- 
tion of the dye was given on November 9th, five days after the 
first dose. Following this injection the patient complained of 
a sense of nausea and appeared cyanotic. The pulse, however, 
remained steady, and in ten minutes she felt well again. Four 
days later the thigh measurement had decreased 22 inches 
and the calf 1 inch, and they had both returned to normal 
consistency and color. From then on her course was quite 
uneventful and she was allowed up in another week. At follow-up 
the left ankle showed moderate swelling, which lasted for two 
to three weeks and then disappeared entirely. 


Case II.—Mr. P, operated on at the Fifth Avenue Hospital 
on Dr. Bancroft’s Service, November 19, 1927, for drainage of 
a perinephritic abscess. Four days postoperative he com- 
plained of pain in the left leg. The calf was cold and swollen. 
The following day 50 c.c. of 0. 5 per cent. solution of gentian- 
violet was given intravenously. The calf at that time measured 
163 inches. The pain left almost immediately and the patient 
complained of no further discomfort from the leg. In this case 
the temperature did not drop, but we think this may have been 
due to a pleurisy as the patient complained of pain in the chest, 
and of cough, and at that time x-ray of chest confirmed this 
diagnosis (Fig. 331). Four days after the first injection 
the calf measurement had decreased 1 inch. On December 2d, 
nine days later, another dose of 50 c.c. of gentian-violet was 
given intravenously, although the patient’s temperature was 
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coming down. In this case the patient got a slight reaction to 
the dye at both injections, but they were very transitory and 
caused no real inconvenience. From then on he progressed well 
and had no further trouble with that leg except slight swelling 
of the ankle which cleared up before he left the hospital. 
Although the reports on the use of gentian-violet are at the 
present time scattered and varied, I feel that there is a very 
definite place for gentian-violet in cases of sepsis and infections, 
and especially in phlebitis. This last condition is seen fairly 
frequently as a postoperative complication and is often a very 
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serious one. If the results continue to be as uniformly satis- 
factory in reducing the discomfort and loss of time to the pa- 
tient, it will be very worthwhile. 

Conclusions.—1. Gentian-violet has a bacteriostatic action 
on Gram-positive organisms, especially staphylococci. 

2. It has been found of use intravenously in cases of staphylo- 
coccus septicemia. The dosage is 5 mg. per kilo body weight 
and is used in a 1 per cent. or 0.5 per cent. aqueous solution. 

3. Gentian-violet has been used, also, with varying success 
in the treatment of “thrush,” paresis, pernicious anemia, wounds, 
infected joints, empyema, mastoids, sinuses, endocarditis, and 
on blastomycotic cultures. 
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4. Thus far in the literature 14 cases of phlebitis treated by 
intravenous injection of gentian-violet have been reported. Forty- 
five to fifty c.c. of a 0.5 per cent. aqueous solution of gentian- 
violet have been used. The results have been uniformly good and 
have given immediate relief from pain, a drop in temperature 
within twenty-four hours, a diminution in the swelling in four 
to five days, and the amount of time lost by rest in bed is greatly 
reduced. From our 2 cases we find the following results: 

Gentian-violet given intravenously in 2 cases of phlebitis 
shows: 

1. Immediate relief of pain in both cases. 

2. Drop in temperature within twenty-four hours in one 
case. The other case was complicated by the presence at the 
same time of pleurisy. 

3. Reduction of the swelling in the leg to normal in five to 
seven days. 

4. Patients showed a transitory reaction to the dye in three 
out of the four doses given. 

5. The length of loss of time was greatly reduced in both 
cases. 
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CLINIC OF DRS. KINGSLEY ROBERTS anp 
SPRAGUE CARLETON 
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AN INTERESTING CASE FOR RIGHT LOWER QUADRANT 
DIAGNOSIS 


In this patient we are presented with a neat question of 
diagnosis, as well as one of treatment. 

Here is an Italian male, forty years of age, whose chief 
complaint is pain in the right side, radiating into the groin, 
sudden in onset and accompanied by nausea and vomiting. 

His previous history includes nothing of importance except 
the admission that he had a chancre twenty years ago, for 
which he was vigorously treated. To the best of his knowledge 
he has never had any skin eruptions or nervous disorders which 
we could attribute to the secondary or tertiary manifestations 
of lues. 

He was admitted to this hospital one year ago. At that time 
he complained of left-sided pain accompanied by nausea and 
vomiting. He stated that his first attack of pain came three 
years previous, but in the interval he has had no trouble. 

His record at that admission shows that a gastro-intestinal 
series presented no gross pathology in this system—his Wasser- 
mann was negative twice, and films made of both kidneys, ureters, 
and bladder, without pyelography, showed no positive shadows. 
His urine showed blood occasionally, no albumin or sugar, and 
no calculi were found in it. He was discharged after one week 
without symptoms, with a diagnosis of renal calculus, but no 
stones were identified. 

On admission this time he presented a picture which was 
not by any means clear-cut. He was in violent pain, mostly in 
the right lower quadrant. 
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The pain radiated down into the groin and was accompanied 
by frequent and painful urination. He was nauseated, vomited 
frequently, and had a mass in the right lower quadrant which 
seemed to be about as large as two fists. This mass was ex- 
tremely tender, fluctuant, and seemed encapsulated. His abdo- 


Fig. 332.—Five days before operation, the shadow was at the level of the third 
lumbar vertebra. 


men was distended generally, so much so we could not get the 
limitations of the mass. 


His general condition was poor, the skin moist, pale and pasty, 
his pulse rapid, and his temperature about 102° F. 

We gave him opiates, hoping that we could get satisfactory 
x-rays or a pyelogram. The urologic consultant did not think 
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such a procedure advisable because of the general condition, 
and so we had to rely upon other data for guidance. 

His urine has showed occasional blood, traces of albumin, but 
no casts. His blood-count showed 8500 whites, of which 80 per 
cent. were polymorphonuclears. 

Colonic irrigations have brought very little relief. The first 
x-ray was so confused by the large amount of gas in the colon 
that it was valueless. 

His condition has not improved. During the past twenty- 
four hours he has developed a temperature of 103° F., and a 
pulse of 120. His white-cell count is now 16,000, with 90 per 
cent. polymorphonuclears. His general condition seems worse, 
although he is extremely cheerful and seems to have no other 
worry except that he cannot get enough cigarettes to smoke. 

The mass in the right lower quadrant is more tender and his 
distention has not been diminished at all. This distention, 
plus his vomiting, has suggested some type of ileus which we 
have felt may very possibly have its origin outside of the gastro- 
intestinal tract. As you know, any retroperitoneal inflammatory 
process may give a picture so closely resembling intestinal 
obstruction, that not infrequently have careful men gone into 
the abdomen expecting to find some mechanical blocking of the 
tract only to be confronted by a perinephritic abscess or some 
similar retroperitoneal focus. 

There are three possible diagnoses: 

I. Intestinal obstruction, 

II. Appendiceal abscess, and 

III. An abscess connected with the right kidney or ureter 
due to blockage of this tract by a stone. 

Intestinal obstruction can be ruled out except as a chronic 
affair, and paralytic ileus by the duration of the disease. 

In favor of appendiceal abscess are: The mass which may 
have no connection with the kidney at all, the inflammatory 
type of blood-count, the vomiting and nausea and the abdominal 
distention and right lower quadrant tenderness. 

In favor of urinary tract abscess are: The previous history, 
frequency of urination, blood in urine, radiation of pain into 
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groin and penis, and the fact that there is tenderness on pressure 
over the right kidney region posteriorly. 

We have just had him up to the x-ray department and here 
is the film (Fig. 333). 


Fig. 333.—Large right kidney and shadow at level of the fourth lumbar 
vertebra. Picture taken on day of operation. 


This last x-ray has simplified our problem considerably, and 
serves to emphasize the fact that we must be continually on the 
watch for chances to check laboratory aids to diagnosis. 

We are now prepared to give perirenal abscess as our pre- 
operative diagnosis and have hence abandoned any thought 
of the transperitoneal route for our approach. We must aban- 
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don symptomatic treatment and, like Deaver, make our diagnosis 
by means of the aseptic scalpel. 

We feel the patient is a bad risk and are carrying him, there- 
fore, on light anesthesia, intending to do as little as possible. 

As you can see, he is placed on his left side with the right 
kidney exposed. I am making a short incision just below the 
lower border of the costal cage and parallel to it, bringing us 
down through the lateral abdominal muscles into the right 
kidney region without showing us frank pus as yet. I believe 
I can feel the lower pole of the kidney and below it, slightly 
medial to it, is a tense mass which I believe to be our abscess. 
This mass can also be palpated through the anterior abdominal 
wall. I will open it by blunt dissection if possible, as it is al- 
ways risky to allow a sharp instrument to get beyond your 
sight in this region—there you are! 

The fluid is frank pus and I should say there are about 
10 ounces of it. I do not see anything I can identify positively 
as urine. We will introduce two firm, walled, black-rubber 
drainage-tubes into this cavity and close the incision with in- 
terrupted dermal-sutures. 

The anesthetist tells me the patient has withstood the 
procedure well and we should get immediate relief from the 
operation. 

Comment.—This abscess cavity which we have opened does 
not belong to the kidney, but is, I feel, a periureteral affair. Iam 
not surprised we did not get stones, although I am surprised we 
did not find urine. The material which comes from the drainage- 
tube during the next forty-eight hours will be watched with 
great interest. 

Subsequent History.—The material draining from the tubes 
proved to be urine. The next day we found the patient relieved 
of his pain. His distention was practically gone and he was a 
comparatively comfortable man: The tubes were connected by 
syphon to a large bottle and the quantity of urine excreted was 
measured daily. At the end of two weeks the tubes came out 
of their own accord, and from that day no urine drained from 
the wound. The quantity passed by the bladder increased 
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and the patient was turned over to the genito-urinary depart- 
ment for further study. 

Discussion by the Urologic Section.—Dr. SpRAGUE CARLE- 
TON: The calculus shown by «x-ray at the time of operation to 
be on a level with the fourth lumbar vertebra (Fig. 333) de- 


Fig. 334.—Twelve days following operation the shadow had dropped to within 
a short distance of the bladder. 


scended during the next two weeks to within an inch of freedom 
in the bladder where it lodged (Fig. 334) without discomfort 
to the patient for an equal length of time, and obstructed the 
passage of a ureteral catheter when instrumentation was first 
attempted after the abatement of his phlebitis. Two days later 
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a No. 11 ureter-catheter was passed without difficulty and an 
immediate x-ray (Fig. 335) indicated the dissipation of the 
calculus. 

With the extra vision afforded by hindsight, this case offers 
points of interest over and above the deep concern afforded by 





Fig. 335.—Showing the absence of the shadow immediately following the 
passage of a No. 11 ureter-catheter. 


the development of. its complicated clinical picture while in 
the hospital. 

Thirteen months before, this patient was found to have 
10 ounces of pus in his flank; he was a hospital patient with a 
frank history of renal colic. Within three days, his painful 
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symptoms having abated and his x-ray being definitely reported 
negative for calculi, he was allowed to leave. At that time this 
case might have been classified as one of the rather common 
clinically renal colic cases without demonstrable pathology. As 
such its subsequent course may be enlightening. The facts of 
this case make clear the necessity of a searching follow-up 
service, both from the standpoint of the individual patient and 
the accumulation of data. 

The follow-up service in urology has its particular diffi- 
culties. You cannot sub sympathize with patients who post- 
pone follow-up visits that promise for them a cystoscopy, and 
perhaps the discomfort of a pyelogram. And yet, had the 
clinical picture dominated the negative findings afforded by the 
plain x-ray, the extensive infection in this case might have 
been avoided. 

It is of interest that at this patient’s first visit to the hos- 
pital, his pain was on the left side, and had he remained longer 
a pyelogram would undoubtedly have been made of this side, 
and its negative finding might seem to have added another 
case of renal colic without demonstrable pathology despite the 
fact that pain from a kidney is not infrequently referred to the 
opposite side. The bilateral pyelogram is so generally con- 
demned that today it would be adjudged malpractice, and 
yet, without it, many of our cases go with but one side pictured, 
particularly when the side first taken produces negative results. 
It might not be amiss to speculate regarding our reasons for 
hesitation in resorting to pyelography. The history of medicine 
abounds in contradictions resulting from earlier faulty technic, 
In this particular case had the mass below the kidney not in- 
creased in size so rapidly, a pyelogram might have been done 
and, of course, the procedure would have been blamed as the 
cause of the abscess and other complications, and the dangers 
of pyelography would have been vividly, though falsely fortified. 

Follow-up pyelographic and functional data might furnish 
a study as to how much and how fast the contraction of the 
scars of this case may interfere with contour, drainage and 
function, and suggest a line of follow-up treatment, other than 














RIGHT LOWER QUADRANT DIAGNOSIS 1049 


the free intake of water that we stress in these cases, without 
regard to the colloidal concentrations that are best suited to 
keep in solution the offending salts. 

The specifically reported negative x-ray for calculi of the 
upper urinary tract—in this case thirteen months before finding 
a definite shadow by the same means—makes it of interest in 
working out the time element in the formation of calculi. 

Conclusion.—A serious general condition of a patient is not 
a contraindication to cystoscopy and ureteral instrumentation 
for information or drainage, when the general condition is 
thought to be caused by upper urinary pathology, and in this 
particular case we believe early ureteral instrumentation by 
promoting drainage might have been of marked benefit. 
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“MBGV-5” 
(A Preliminary Report) 


WE are working upon the problem of operating-room asepsis 
and it has led us into a very important refinement of technic. 

In testing our operative steps for asepsis we found that from 
the very instant that the skin incision was made, cultures taken 
showed the presence of bacteria—usually staphylococci and 
streptococci. We were using the usual 2 per cent. iodin for 
skin preparation, preceded by ether and followed by alcohol. 
This could mean only one thing—so we started out to find a 
preparation which would give us absolute asepsis. 

Tinker had suggested neutral acriflavin and gentian-violet 
in alcohol. This mixture was fairly expensive because of the 
acriflavin. So we substituted methylene-blue. 

The mixture which we are now using under the term 
“MBGV-5” is 5 per cent. methylene-blue and 5 per cent. gentian- 
violet in 50 per cent. alcohol. It is a very deep blue, and stains 
everything it comes in contact with, but can be removed as 
we will show later. 

We have subjected it to various trials as described in an 
article to be published later, but, in general, they are as follows: 

We first determined the incidence of positive growths when 
cultures were taken from unprepared skin by a method which 
we considered practically individual proof. As you know most 
experiments on skin sterilization are conducted under varying 
technic, such as scraping or rubbing the skin. The maneuvers 
can be performed with varying intensities, hence varying results 
are obtained. Our technic is so simple that we feel it is not a 
variable factor. Small swabs are made by wrapping the ends 


of wooden application sticks with a uniform amount of cotton 
IOSI 
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and sterilized in small tubes. When cultures are to be taken 
these swabs are moistened in sterile bouillon and held at right 
angles to the skin for thirty seconds. The pressure used is just 
enough to hold the swab in contact with the skin. The swabs 
are then rubbed off in the sterile bouillon and this incubated for 
seven days. If no growth occurs, the result is charted as nega- 
tive. If growth occurs the organisms are identified by Gram 
staining and charted as positive. 

Our tests of unprepared abdominal skin showed that when 
no antiseptic was used about 80 per cent. of the cultures were 


Fig. 336. 


positive. This figure roughly coincides with those found by 
other workers. 


We next took children in the wards who were under medical 
supervision without infective lesions and divided their abdo- 
mens into five areas radiating from the umbilicus as shown 
in Fig. 336. 

To each area we applied various antiseptics and took cul- 
tures therefrom over a period of two hours. The results obtained 
were as follows: 
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“MBGV-5” 
CHART I 
PERCENTAGE OF NEGATIVE CULTURES OBTAINED 
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Then we felt that if we could add bacteria to the skin so 
that the area was known to be contaminated, especially if we 
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CHART II 


PERCENTAGE OF NEGATIVE CULTURES OBTAINED ON RABBIT SKIN TO WHICH 


ActTivE CuLturEs HAvE BEEN APPLIED 
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used the usual pus-forming bacteria, plus some member of the 
anthrax group (the Gram-negative spore bearers), we could 
obtain more interesting results. This was first done on rabbits. 
The results were as shown on page 1054. 

Next, feeling that we had a positive and absolute antiseptic, 
we felt that we could add bacteria to human abdomens and 
obtain results which were directly applicable to the operating 
room. This was done and the results shown on page 1056 
obtained. 

In this set of experiments we varied the antiseptics used 
as indicated, testing a product known as metaphen and acri- 
flavin in acetone alcohol, as well as iodin 2 per cent., and 
mercurochrome 5 per cent. 

This leads us to believe that we have a skin antiseptic which 
is as nearly 100 per cent. efficient as any yet developed, and 
now we can proceed to study the sources of subdermal con- 
tamination. 

MBGV-5 can be removed from the skin by aoa immediate 
use of soap and water, or by wiping off with a sponge soaked in. 
Hypozone, but this removal should not be done until after 
the operation, and even then not from the actual wound 
area. a? +t 

MBGV-5 stains tissue, hence skin coverings should immedi- 
ately be applied as soon as the skin is incised. Cultures taken 
under these pads up to two hours have proved consistently 
negative in over fifty trials. 

Through the courtesy of The Robertson Bleachery and Dye 
Works of New Milford, Connecticut, we have found that these 
stains may be removed from linen by treating them as follows: 
Boil one hour in 7° to 8° Twaddle caustic soda; wash out 
well with boiling water. Treat for one-half hour in a solution 
of {° Twaddle sodium hypochlorite in 180° F. temperature. 
Wash out well in hot water. 

This is a brief preliminary report of our work, further de- 
tails of which we contemplate publishing later. There is a 
great deal of bacteriologic work which must be done to verify 
the completeness of our antisepsis. 
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CHART III 





PERCENTAGE OF NEGATIVE CULTURES OBTAINED ON HUMAN SKIN TO WHICH 
AcTIvVE CuLTuRES HAVE BEEN APPLIED 










































































CLINIC OF DRS. KINGSLEY ROBERTS AND 
D. S. D. JESSUP 


FirtH AVENUE HospPItTAL 


ESOPHAGEAL STENOSIS 


THE patient was admitted to the hospital ten days ago, at 
which time he was one week of age. 

Family history irrelevant. 

The child was born at full term, normal delivery. Since 
the day of birth he has been troubled with considerable mucus 
in the throat, so much so that the physician has withdrawn 
large quantities of it daily. The child has been breast-fed but 
has vomited every feeding since birth. The stools have been 
sparse, consisting of small, hard masses. The child has been 
voiding normally, sleeping quietly between feedings, and seems 
to vomit without pain. . ; 

During the past two days he has developed marked cyanosis 
during feedings. , 

Physical Examination.—A rather thin child of stated age, 
color fair, not markedly dehydrated, chest without signs of 
gross pathology, no masses in the abdomen, extremities ap- 
parently normal, no enlargement of the thymus. The anterior 
fontanel is moderately depressed, but there is no other positive 
physical finding. Weight on admission 4 pounds, 10 ounces. 
Temperature about 102° F. 

It was at once observed that all feedings were promptly 
returned and that following the third feeding the child became 
markedly cyanosed. An attempt was made to perform gastric 
lavage but the tube could not be inserted into the stomach, 
although a large quantity of mucus was removed from the 
esophagus. 
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Fig. 338. 


An x-ray examination was made and prints of the films are 
reproduced in Figs. 337-339. Following is a copy of the x-ray 


report: 
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“Film of the chest shows no evidence of an enlarged or 
persistent thymus. Films of the esophagus after the adminis- 
tration of a small amount of barium under fluoroscopic control 
show the following: The barium was seen to pass down the 
esophagus to a point just below the sterno-clavicular articulation, 
where it met with obstruction. The esophagus above this 
point was dilated, and after three attempts to get barium past 
the obstructed point none of it entered the stomach or the 
esophagus below. Films made in the anterior, posterior and 
oblique directions show the obstruction in the esophagus at 
the point indicated in the previous examination. This point 


Fig. 339. 


is on a level with the 4th dorsal vertebra. I believe that there 
is a complete stricture or atresia of the esophagus at this point. 
“Respectfully submitted, 
“Lewis Gregory Cole, M. D., 
“Robert E. Pound, M. D.” 
This history, coupled with the physical and x-ray findings, 
of course, established a definite diagnosis of esophageal stenosis 
and there was only one procedure to be followed. 
Under local anesthesia, Dr. Clay Ray Murray performed a 
gastrostomy, and feedings were begun at once in order to main- 
tain the child’s weight. Feedings were continued, and it was 
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again observed that the installation of food into the stomach 
was frequently followed by cyanosis and spit-up material. This 
material was analyzed by the laboratory and was identified as 
milk. The fact that we got milk in the mouth after it had 
been instilled into the stomach brings out the very interesting 
fact that there was a side-track communication by way of the 


A 


Fig. 340.—A, White cord passing up through stomach and esophagus to 
the point where trachea and esophagus join; B, cord passing down into blind 
pocket in esophagus, the congenital stricture lying opposite the junction of 
trachea and esophagus; C, wire passing down into trachea. 


bronchial tree, between the lower portion of this esophagus 
and the mouth. Dr. Bartlett brings out the point that it has 
been his experience that almost all of the cases of congenital 
esophageal stenosis have had a similar by-pass. 

Fig. 340 is a picture of the specimen. 

Autopsy Report (Dr. D. S. D. Jessup).—Male infant, 49 cm. 
long. Adipose scanty. Epigastrium shows operative wound, 
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appears to be in good condition, and leads to stomach. Per- 
itoneal cavity examined before disturbing operative wound 
shows slight congestion of loops of intestine, with some turbid 
fluid in the culdesac. Scattered all through the cavity, be- 
tween loops of intestine, are flakes of apparent fat or casein. 

Liver enlarged, congested. 

Spleen enlarged, dark, and firm. 

Liver, heart, and lungs removed together. Probe passed 
from stomach up through esophagus, passes out from trachea 
above through what appears to be a communication between 
esophagus and trachea at about the level of sternal notch. 
Probe passed down into upper end of esophagus is arrested at 
level of upper end of sternum opposite the point where esophagus 
becomes continuous with upper end of trachea. The left lung, 
lower part of upper lobe deeply congested, firm. Lower lobe 
shows marked congetion et is rather firm. 

Left adrenal normal. . 

Left kidney, fetal lobulation. 

Supernumerary spleen—1 cm. in size. , 

Right kidney and adrenal same as left. ; 

Large and small intestines normal. Bladder distended with 
urine. 

Anatomical Diagnosis.—Congenital stricture of esophagus. 
Inhalation bronchial pneumonia. Peritonitis. 

Bacteriologic Examination.—Culture from peritoneum: Bacil- 
lus pyocyaneus; staphylococci. 

Microscopic Examination.—Lungs: There is a peribronchial 
infiltration with round cells, many of them polynuclears, with 
congestion of the capillaries. Some of the bronchioles are filled 
with polynuclear exudate. 

Heart muscle normal. 

Liver congested. 

Thymus: Exudate in some of the corpuscles. 

Adrenals show congestion. 

There is marked congestion of the spleen. 

The tufts of the kidneys show engorgement of the capil- 
laries. 
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There is congestion of the blood-vessels elsewhere throughout 
the parenchyma. 

Microscopic Diagnosis.—Bronchial pneumonia, congestion of 
spleen, kidneys, and adrenals. 

Comment.—We feel that if we were confronted again by a 
similar case, there are two procedures which might be of value: 
The first is that instead of doing a gastrostomy we would do 
a jejunostomy in order that we might not fill the stomach with 
material which would subsequently be forced up into the lungs. 
We could nourish our child sufficiently through the jejunostomy 
to build it up in order that we might try the second procedure, 
which would be extremely radical, but justified because of the 
high mortality. The suggested procedure would be as follows: 
A short incision into the stomach to the left of the midline and 
the introduction of a small operating cystoscope. A second 
cystoscope would be introduced into the esophagus from above 
and under fluoroscopic control an attempt would be made to 
establish communication between the ends of these two instru- 
ments, and subsequently introduce a catheter down into the 
stomach. To the best of our knowledge this procedure has never 
been tried, but we believe it might be of value. 
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TWO SPLINTS IN USE IN THE FIFTH AVENUE HOSPITAL 


SPLINTS which can easily be made from inexpensive mate- 
rials, and which can properly perform the function of adequately 
and comfortably immobilizing, or affording support to parts, 
the joints of which require movement, are essential parts of 
modern surgical equipment. The materials should be inex- 
pensive; the splints should be adjustable, and easily applied 
by anyone. They should be efficient for the purposes demanded, 
and, above all, should afford comfort to the patient, which is 
usually not an attribute of all splints. ‘ 

The two splints presented, we believe, fulfil these requisites 
for certain surgical purposes. 

The first device is for the support of the hand and fingers, 
with the object in view of permitting movement at the wrist 
or metacarpal joints; or by additional modification, at both 
points. The indications for such service arise from the following 
lesions: 

Bones: Fracture about the wrist after a period of immo- 
bilization, when it is desirable to start wrist motion with certain 
resisted movements, or to retain the hand and fingers in an 
extended or flexed position, between movements, and permit 
the patient to voluntarily use the muscles at will. 

Tendons: After tendon suture where specific positions are 
indicated to prevent too great strain on the suture line, at 
the same time allowing movements of tendons and muscles. 
This splint enables the surgeon to secure early motion of these 
parts to limited degrees without strain, and inside the threshold 
of pain, which tends to prevent atrophy of disuse, and the re- 
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establishment of early function, where tendons are in danger 
of adhering to their sheaths. 

Arthritic processes: Where painful joints require support 
while active movements are instituted to prevent atrophy of 
disuse, or contractures. 

The splint is made of galvanized or tinned telegraph wire of 
about 7- or 8-gauge. It can be made of Bessemer steel rods 
of suitable size. The tools required are a moderately heavy 
pair of pliers, small iron vise; a hacksaw, file, and hammer are 
helpful. These are found in any hospital equipment. 








Fig. 341.—Wire splint. 


The view of the splint in the picture shows the manner in 
which the wire is bent. There is one piece for the forearm and 
arm, and the second piece for the hand and fingers. The ends 
of the forearm piece terminate in two small loops just large 
enough to encircle the wire of the distal part and allow easy 
movement. The distal or hand piece is made U-shaped with 
sharp angles at the corners. The uprights to which the elastic 
or spring is attached are first bent toward each other in the 
same plane as the hand piece. They are then bent vertically 
upward at a point { inch internal to the side piece, and at right 
angles to it. This allows a small space to be grasped by the 
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distal eyes of the forearm piece. These eyes are opened and 
clinched on the distal hand piece, completing the wire part. 
Wide adhesive is used to fill in the space between the sides of 
the splint. The forearm and hand rest upon this with cotton 
batting to give protection. The adhesive plaster is left loose 
to form a concave surface to receive the arm and forearm, 
but the hand piece is stretched flat. For a cock-up the elastic 
bands are attached as shown, and the upright pieces are bent 
to an angle of 45 degrees. The forearm is strapped to the 
splint, also the arm, which prevents the splint riding back- 
ward when the hand is extended. A reversal of the traction 
levers to a downward direction will form a flexion splint for the 





Fig. 342.—Splint adapted to a case of repair of lacerated tentlons. 


hand. With suitable adjustment of the elastic, lengthening of 
the hand piece with sufficiently heavy material, traction may 
be applied to hand and fingers. 

The photograph (Fig. 341) shows splint as adapted to a 
case of repair of lacerated tendons. The second photograph 
(Fig. 342) shows the splint applied to the case for flexion and 
extension of the hand at the wrist-joint. 

The elastic support is formed by long rubber bands. The 
strength depends upon the size and number of bands used. 
The smoothness and extent of function is dependent upon the 
length of the elastic control, which should be as long as possible. 
Where more powerful tension is required, one can secure in the 
Ten Cent Store, curtain springs which are most excellent. 
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The other splint (Fig. 343) is unique in that it can be made 
from material which is daily being thrown away by hospitals 
and the public, as a casual view of any waste-paper collector’s 
wagon will reveal. It forms a temporary splint for the ankle 
which is difficult to duplicate, unless one uses the Cabot, or 
Volkmann’s posterior wooden one. 

Though it seems on first appearance to be rather fragile, 
when in place properly bandaged it affords sufficient support 
and comfort to a region for which a similar splint is not easily 
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Fig. 343.—Carton-board splint. 


secured. Its use is not confined to the hospital. In fact, its 
greatest field is to the practitioner who may be caught without 
any equipment. It was designed in such an emergency. It is 
made of discarded carton-box sides. These cartons have be- 
come a common container in place of wood for shipping pur- 
poses, and it is astonishing how much of this material is thrown 
away. The carton sides are separated by ripping the angles 
where they are joined with a pocket-knife. In a hospital, a 
suitable number of such sides may be obtained and kept in the 
splint-room for use as required. 
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To make, two pieces of suitable size are taken. On one of 
them a rough pencil sketch is made after the pattern shown in 
Fig. 343. The size depends upon the size of the limb to be 
splinted, and can readily be cut out by rule of thumb. For 
purposes of description see the dimensions on Fig. 343. This 
sketch was made from a splint cut out quickly by eye, and 
measured by the artist. Obviously any required dimension may 
be used to suit the purpose for which the splint is to be used. 


( 


























Fig. 344. Fig. 345. 
Figs. 344, 345.—Carton-board splint. 


A second member is cut out, the exact duplicate of the first, or 
they can be cut out together by laying the one with the sketch 
on top of the blank. One side is then taken and folded on the 
dotted lines, so that I forms right angle with II, and II a right 
angle with III. Both of these folded leaves are bent to the 
same side of II, shown in the right-hand figure of Fig. 344. The 
other member is then folded in a similar manner, but the leaves 
are bent just the opposite to those of the first member, as is 
shown in Fig. 344. 

These two members are then placed together with the vertical 
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foot-pieces overlapping and coinciding. The horizontal pieces 
will then overlap, and the splint takes the form of Fig. 345. 
A piece of adhesive plaster is used to hold the two foot-pieces 
together, while the leg-pieces are left free to adjust themselves 
to the width of the leg. This forms a posterior leg splint with 
right-angle foot support. This angle can be varied to suit the 
needs of a case. An opening is present for the heel. This 
opening should be cut long enough so that the proximal edge 
is well above the tendon Achilles. The heel is kept from bed- 
pressure by the extension downward of the foot-piece. The 
splint is used by laying a large piece of cotton wadding (non- 
absorbent) in leg-piece and in foot-piece. The leg and ankle 
are then placed in this and bandage applied. Enough cotton 
should be used to cover the front of the leg and dorsum of foot. 
Should the carton-board not be stiff enough on the sides at the 
junction of the leg- and foot-piece, this can be reinforced by 
carton-board or pieces of wood, such as the straight splints 
found any place. 

Inversion or eversion of the foot can be secured by sliding 


the sides of the leg portion up or down, as may be necessary 
to secure the position. 

By suitable lengthening of the different dimensions of each 
member, a right-angle elbow-splint can be made. 

As it is made from discarded material to start with, one 
should have little compunction to again consign it to the waste 
heap. 
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ACTIVE MOBILIZATION FOLLOWING REDUCTION OF 
FRACTURE DISLOCATION OF THE SHOULDER 


PATIENT L. P., aged fifty-three, Case No. 30856, admitted 
November 3, 1927 to the Surgical Service of Dr. F. W. Bancroft 
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Fig. 346.—Diagrammatic. Showing traction suspension in after-treat- 
ment of dislocation of shoulder with fracture of greater tuberosity of humerus. 
A represents mattress; B, a board reaching completely across bed beneath it 
with short upright at its projecting end into which is screwed pulley C. D 
and E represent weights just sufficient to pull joint surfaces apart in the first, 
and just sufficient to counterbalance the weight of the forearm in the second. 
F and G represent traction straps and H and I the spreaders to prevent press- 
ure between straps at wrist and elbow. The double sets of arrows 1, 2, and 
3 show the motions encouraged. L and K are overhead pulleys carrying the 
weight E directly across the bed within reach of patient’s other hand. 


at the Fifth Avenue Hospital, with a subcoracoid dislocation 


of the left humerus sustained half an hour previously in an 
automobile accident. 
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The patient was in moderate shock, and had other minor 
injuries. He was of spare physique. The dislocation was re- 
duced easily without anesthesia and the patient placed im- 
mediately in traction suspension (Fig. 346). Subsequent «x-ray 
showed that the dislocation had been reduced and the greater 
tuberosity of the humerus to have been fractured and but 
slightly separated (Fig. 347). 

The traction suspension was maintained for ten days, during 
which time the patient was encouraged to exercise voluntarily 
the elbow, wrist, hand, and shoulder in every direction (Fig. 347). 
The only restriction placed on movement was that abduction 


Fig. 347.—x-Ray tracing of fracture taken after reduction of dislocation. 


at the shoulder should not be attempted beyond the angle of 
90 degrees. At the end of ten days he was removed from the 
apparatus and allowed up. Active exercise of the shoulder 
was encouraged, utilizing various methods of enforcing active 
motion. He was discharged from the hospital on November 24th, 
three weeks after injury, having remained beyond the ten-day 
period in order to secure his physiotherapy more easily. 

On examination, eight weeks after the original injury, active 
extension was possible to within 10 degrees of normal at the 
shoulder and abduction to within 15 degrees of normal. There 
was no interference with function in the wrist or elbow, the 
grip was strong, and there was no appreciable wasting in the 
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arm. The only time the patient feels badly is when he attempts 
motion beyond the limits herein quoted. 

Comment.—In reducing recent anterior dislocations of the 
shoulder there is frequently no need of anesthesia provided 
two points are kept in mind. One is that all manipulation must 
be gentle and practically painless. The other is that the chief 
effective maneuver in the Kocher or any other reduction is 
steady, firm traction. In regard to the first point, the adminis- 
tration of } gr. of morphin, and the refraining from any sudden, 
violent, or jerky movements will cover the situation. In regard 
to the second, reduction methods in these cases are frequently 
practised as a series of movements more or less violent with 
relatively little traction. 

In practice, it becomes apparent that the essential feature 
of all methods in these early cases is traction. This should be 
made with the arm alongside the body and should be steady, 
uninterrupted and firm. If this is maintained with counter- 
traction in the axilla by an assistant, or by the use of a sheet 
looped through the axilla and attached to the head of the bed, 
and gentle rotatory movements practised not before the traction 
has been steadily maintained for at least three or, better, five 
minutes, reduction may frequently be accomplished without 
any further movement. When this is not the case at the end of 
five minutes’ traction, the movements of the Kocher reduction 
may be gone through slowly and gently without any interruption 
in traction to effect reduction. If this is not effective, an anes- 
thetic should be administered and the same slow, steady, gentle 
method pursued. There is no indication, under any circum- 
stances, for rapid, violent movements in the reduction of a 
shoulder dislocation. 

In any violent attempts at reduction, we are commonly 
apt to do more damage than did the original injury, an accom- 
plishment which we cannot view with much satisfaction, even 
if it does result in a pleasing x-ray print. 

Following the reduction of a dislocated shoulder, active 
movement, if possible, will, of course, greatly shorten the con- 
valescence and increase the possible ultimate functional result. 
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Particularly is this true in a man fifty-three years of age. In 
this case, in addition to the dislocation, the greater tuberosity 
of the humerus was fractured and slightly separated. This, again, 
is the type of case in which early, active mobilization—mean- 
ing by this the use of the part by the active and voluntary 
functioning of the patient’s muscles within pain limits—results 
in a shortened convalescence and in increased functional end- 
results. If, following reduction, we had put this man in a sling 
or a body swathe for a week, ten days, two weeks or ‘longer, 
as is frequently done, we should have had a more difficult con- 
valescence, a slower convalescence, and it is doubtful if he would 
have secured even ultimately the end-results which he shows now 
at eight weeks. 

In using traction suspension, we are counterbalancing all 
weight of the extremity so that muscle movement need accom- 
plish only the movement on the joint surface, the weight to be 
lifted being taken care of by the counterbalancing suspension 
weight. In addition, by the use of moderate traction in abduc- 
tion, we are separating the joint surfaces of the injured shoulder. 
This is very important because it is a well-recognized fact that 
in inflamed joints the separation of the joint surfaces by moder- 
ate traction results in a remarkable diminution of pain, and 
relieves the muscle spasm which tends to make movement a 
difficult process. This effect is so marked that for a long time 
I have used traction in the treatment of all inflammatory joint 
conditions purely for the relief of pain and spasm, it being 
often more effective than drugs in this respect. 

By the use of traction suspension, therefore, we make move- 
ment relatively painless and mechanically easy for the patient. 
At the end of forty-eight hours this patient was able to bring 
the arm voluntarily into the side and out again into abduction 
without marked discomfort. Elbow, wrist, and hand movements 
were full range and without any discomfort. The only move- 
ment which caused particular pain was external rotation of the 
upper arm. This was due to the fracture of the greater tuberosity 
with its muscular attachments. 

Putting up a patient in this type of apparatus in which 
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active movement in all directions is possible is not active mo- 
bilization, no matter how mechanically perfect the apparatus 
may be. I shall refer in the next case to a therapeutic concep- 
tion of a fracture, and I shall start off by saying that a frac- 
ture is ‘an injury to a part of an individual’s body,” and it is 
this factor of the individual which we must take into considera- 
tion in any treatment which calls for active mobilization. That 
is to say, the patient must not only be placed in a position where 
he can actively use the part, but that it is part of the doctor’s 
duty to see that the movement is carried on at very frequent 
intervals and in the proper range and direction. 

The only restriction which was placed on this patient was 
that he might not abduct the arm beyond 90 degrees for the 
first week in order that redislocation might not occur in further 
abduction until the capsular tear healed. He was seen frequently 
every day and made to move the arm in all directions, within 
pain limits. He was not encouraged to go beyond pain limits, 
nor was he encouraged to go through any prolonged period of 
exercise at any one time. Pain causes muscle spasm with re- 
sultant limitation of motion, while prolonged attempts at exer- 
cise cause fatigue with secondary soreness and limitation of 
motion. Frequent short periods of exercise within pain limits 
constitute the proper procedure. In addition, the patient must 
be shown how to move the part and not merely told to move 
it. He is very apt, if simply told to move the extremity, to 
go through a number of motions which he believes are exercising 
the affected joint. In reality, they exercise the joints nearby. 
This is particularly true in the shoulder where scapular motion 
is frequently confused in a patient’s mind with shoulder-joint 
motion. 

Different patients will have to be approached in different 
ways in order to secure active co-operation. Some must be 
browbeaten, some can be reasoned with, some can be cajoled. 
It is part of the doctor’s task to ascertain which method is 
necessary and employ it. There are patients from whom active 
co-operation simply cannot be secured. This may be due to 


the patient’s particular make-up or it may be due to our lack 
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of understanding of his psychology. In either event, this method 
of treatment is a very poor method for that type of patient. 
It constitutes merely a gesture, and the patient would be much 
better off out of bed with his arm at his side in a sling. 

During the time the patient is in traction suspension, heat, 
light massage, and other physiotherapeutic measures may be 
carried out. Active mobilization is extremely effective in these 
cases in securing rapid and efficient results only providing the 
doctor is willing to take the time and trouble to make it amount 
to more than a gesture. 

Had this patient sustained merely the greater tuberosity 
fracture without dislocation of the shoulder, the treatment 
called for would have been identical. The value of traction 
and counterbalance in aiding functional activity of these parts 
is excellently illustrated when the patient is taken out of the 
apparatus. Where he has had, while in the apparatus, extensive 
range of easy motion without pain, when you get him up with 
the weight of the arm supported in a sling, but with joint sur- 
faces apposed, and with muscular activity now forced not only 


to move the joints but in so doing to lift the weight of the part, 
the range of movement becomes restricted and is painful within 
narrow limits. If it can be done, I feel it is better to keep a 
case of this sort in traction suspension under active mobilization 
as described for a period of three weeks before allowing the 
patient out of bed with the arm free. 





FRACTURE OF THE CLAVICLE 


Case History.—Child, J. B., age ten and one-half years, 
male, No. 31752, admitted to the Surgical Service of Dr. F. W. 
Bancroft at the Fifth Avenue Hospital, December 27, 1927, 
with a history of having fallen on the outstretched right hand 
shortly before admission, sustaining injury to the right shoulder 
region, which gives pain and renders the arm useless. 

Physical Findings.—Irrelevant except for local condition. 
The note on this states, “There is a fracture at the junction 


Fig. 348.—x-Ray tracing, original position. Compare with Fig. 356. 


of the middle and outer thirds of the right clavicle, with } inch 
overriding. The inner fragment lies above and in front.” 

A T splint made of padded basswood was applied, and the 
patient was up and about the wards until January 14, 1928, 
when he was discharged to the outpatient department, wearing 
the splint under his regular clothing. 

He returned to the outpatient department on January 18, 
1928, three weeks after injury, at which time his splint was 
removed and he returned to normal life with perfect function 
and without further treatment. 

Comment.—There are several points worthy of comment in 
this case in regard to the general principles to be employed in 
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fracture treatment. Here is a child who has a fracture of the 
clavicle, and, as may be seen by the tracings of x-ray plates 
(Fig. 348), displacement of the fragments. An apparatus is 
applied which offers no interruption to the continuous functional 
use of the arm, which use, in fact, is actively encouraged. In 


Fig. 349.—This shows Fig. 350.—Note axillary swathes (A, A) and 
patient wearing the regular body swathe (B) and the range of motion. 
hospital clothing while up 
and about the ward. 


addition, the child is up and about, wearing his regular clothes, 
and taking full care of himself, and at the conclusion of three 
weeks his treatment is ended with perfect function, no muscle 
atrophy, and but slight temporary anatomic deformity. There 
is no need for baking, massage, diathermy, etc. 
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Fig. 351.—Lateral view. Note how shoulders are held back. Axillary 
swathe (A), body swathe (B), and range of motions. It is easy to see also 
that by a deep spinal curve and a broad sacral plate more efficient correction 
and more comfortable application can be secured. 


nd 


re Fig. 352.—Note axillary swathes (A, A) and body swathe (B); the level of 
the cross-bar and range of motion. In the aluminum splint, hereafter described, 
the shoulder of the affected side can be raised. 
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Fig. 351.—Lateral view. Note how shoulders are held back. Axillary 
swathe (A), body swathe (B), and range of motions. It is easy to see also 
that by a deep spinal curve and a broad sacral plate more efficient correction 
and more comfortable application can be secured. 


Fig. 352.—Note axillary swathes (A, A) and body swathe (B); the level of 
the cross-bar and range of motion. In the aluminum splint, hereafter described, 
the shoulder of the affected side can be raised. 
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Suppose we had treated this boy by some form of corrective 
and immobilizing apparatus such as the Sayre dressing, or the 
Velpeau. The lump which you see on his clavicle (Fig. 355) 
would be smaller, possibly, but for that gain we would have to 
spend some weeks more in loosening up a stiffened shoulder— 
and in so doing we would be treating, in the shoulder- and elbow- 


Fig. 353.—To show range of motion at three weeks, time of discharge from 
treatment. 


joints and their surrounding and activating muscles and in the 
circulation of the extremity, not the patient’s injury, but the 
harmful results of our attempt to treat the bone lesion. During 
the time any such apparatus was applied the patient would be 
essentially a one-armed individual and much more uncomfort- 
able than this boy who played street football while wearing this 
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splint. Normal anatomy in this child’s lesion was not an in- 
tegral and essential factor in function. The lump on his 
clavicle—visible now—will be unnoticeable within a year’s time. 

We have followed in the treatment of this case several 
general principles of fracture treatment. In the first place, 
we have regarded a fracture, from a therapeutic standpoint, as 


# 





Fig. 354.—Range of motion at three weeks, time of discharge from treatment. 


an injury to a part of an individual’s body in which the bone 
happens to be involved. This viewpoint is quite different in its 
effect on choice of treatment from that of regarding a fracture 
as @ solution of continuity in a bone. 

In the second place, where anatomy is not intimately con- 
cerned with function, and in order to regain and maintain nor- 
mal anatomy we would have to interfere with or endanger the 
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ultimate return of function or the rapidity of that return, anatomy 
has been disregarded in order that rapid and perfect functional 
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Fig. 355.—Showing normal contour of shoulders except for lump on clavicle 
and absence of muscle wasting. 


mi 


Fig. 356.—x-Ray tracing showing some improvement in alignment, but dis- 
placement still present. 


return may be secured (Fig. 356). I do not believe that any 
apparatus—including the one used in this case—can regain and 
retain normal anatomy in many of these cases with displacement 
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unless it interferes with function. I have used, and still use, a 
refinement of this T splint, with a spinal curve, a sacral base- 
plate, and an adjustable cross-piece to raise the affected shoulder 
after the shoulders have been pulled back. This is mechan- 
ically more effective in improving position and probably more 
comfortable. 

A few years ago I showed at the New York Academy of 
Medicine a simultaneous fracture of both clavicles with dis- 
placement, wearing this latter splint. Within four days after 





Fig. 357.—Method of applying the splint; semidiagrammatic. Shows 
padded cross-piece applied in plane of forward slope of shoulders above scapu- 
lar spine, with arms raised and axillary swathes in place. The lower end of 
vertical piece is now brought forward in direction of arrow to rest against 
upper end of sacrum, and body swathe is applied. This tends to carry shoul- 
ders in direction of upper arrow. Cross-piece A with padding A’ and vertical 
bar B with padding B’ and axillary swathe C. 


its application this adult of thirty-two years was wearing his 
ordinary clothes over the apparatus, was able to comb his 
hair, shave, feed, and dress himself. At the end of five weeks 
he had almost normal function in both arms, and at the end of 
ten weeks was back at his work, handling sides of beef. 

There are a few points in the application of this type of 
splint which are essential to its proper working. The idea is to 
keep the fragments from any extended movement, and to 
correct the position as much as is possible without interfering 
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with full function. The splint is applied with the arms of the 
patient abducted, the one on the injured side being supported, 
and the cross-piece, well padded, is applied in the plane of the 
normal upward slope of the back above the scapular spines 
(Fig. 357). The two circular swathes, well padded, are then 
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Fig. 358.—Author’s clavicle brace (4- or 3-inch aluminum plate). Parts 
are made flat and shaped to suit individual patient. Cotton or felt used for 
padding. Made in 3 sizes. B, C. L, R, B’, and C’ are threaded holes, in which 
are used two flat-headed short bolts. If bolts are through B and B’, and C 
and C’ the straight position for the application is secured. After splint is 
applied C’ is bolted to R if left shoulder is desired raised or to L if right shoulder 
is desired raised. D is the broad sacral plate. A represents notch in cross-piece 
to catch rubber tubing (padded) for axillary bands. 


snugly applied about the ends of the cross-bars, over the shoulder 
and through the axilla. The lower end of the vertical bar, 
well padded, is then carried in to the upper end of the sacrum, 
driving the shoulders back, and the body swathe applied (Figs. 
350-352). The arms are then let down. In the aluminum 
splint which I have here described the cross-bar is then 
shifted to raise the affected shoulder (Fig. 358). In using 
the aluminum splint, the axillary bands are pieces of rubber 
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tubing, not too elastic and well padded, and the body swathe is 
the belt and buckle riveted to the sacral plate. 

When the body swathe is applied to the padded basswood 
crucifix, it must be so applied that the patient cannot shift the 
lower end of the splint laterally. When the arms are first let 
down, the pressure in the axilla may be bothersome and may 
cause engorgement. The patient is instructed to raise the 
arms to the head or in abduction at frequent intervals for the 
first few days, during which time adaptation to this pressure 
occurs. 

Unless the patient specifically desires normal anatomy to 
receive attention at the possible expense of function, I prefer 
this method of treatment in adults as well as in children. Even 
when such specific desire is expressed, unless the patient is 
willing to follow one of the forms of bed treatment—Stimson, 
Couteaud, or traction suspension—I believe that an open re- 
duction and internal fixation followed by the use of this type 
of splint is the treatment-method of choice. 














A CASE OF MULTIPLE FRACTURES AND DISLOCATIONS 
WITH A COMMENT ON THE USE OF RECTAL ANES- 
THESIA 


A. R., male adult, aged thirty-six, Case No. 31133, admitted 
November 17, 1927, with the following history: 

Five days before admission he fell four stories from a hotel 
window, and. was brought unconscious to another hospital by 
ambulance. He sustained a fracture, bimalleolar, of the left 
ankle, with considerable displacement; a crush fracture of the 
right astragalus; fractures of the comminuted type of the upper 
ends of both tibie involving the knee-joint, with marked dis- 
placement; a comminuted fracture of the upper right humerus 
with very marked displacement of the fragments, and a fracture 
of the base of the skull. In addition he had apparently retro- 
peritoneal hemorrhage as evidenced by abdominal distention, 
flank tenderness, and later, ecchymosis, with persistent vomit- 
ing. He was in extreme shock. 

His fractures were, very properly, merely immobilized, in view 
of his general condition, the arm being put up in right-angle 
traction and the left ankle and both knees in plaster of Paris. 
He was treated generally by external heat, forced fluids including 
clysis, elevation of the head of the bed on blocks, sedatives, 
and repeated lumbar punctures. 

Five days passed before it was deemed possible for him to 
be moved. At that time he was brought to the Fifth Avenue 
Hospital. At the time of admission to this hospital he was 
conscious, but disoriented as to time, place, and persons. He was 
extremely pale and weak, and his pulse was 140. He was restless 
and talkative. Figs. 359 to 362 represent the condition of his 
fractures at this time. It will be noted that the fracture into the 
left knee-joint was accompanied by a dislocation of the knee, 
due to apparent tearing of the lateral and crucial ligaments. It 
will be noted, too, that in the fracture of the right knee the tuber- 
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Fig. 359.—Showing anteroposterior and lateral diagrams of x-rays of 
right knee before treatment. X represents widely displaced posterior ex- 
ternal fragment. 


Fig. 360.—Anteroposterior view of left knee before treatment, showing dis- 
location. Anteroposterior only as lateral showed little change. 


osities are split by the penetrating shaft fragment, and that part 
of the articular surface is displaced posteriorly so extensively 
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as to be probably out of the joint. The crucial ligaments here 
must have been badly damaged. In the fracture of the upper end 
of the right humerus, the head is split off at the anatomical neck 
and the greater tuberosity is split off from the shaft, with 
marked displacement in each instance. There was ecchymosis 
about both mastoids, there was still abdominal distention, 
marked tenderness both anteriorly and in the flanks, a tem- 
perature of 101° F., marked tremor of the hands, and marked 
restlessness. The mental symptoms persisted. 





Fig. 361.—Left ankle before treat- Fig. 362.—Right shoulder be- 
ment. fore treatment: a, Head; b, tuber- 
osity; c, shaft; d, glenoid. 


For the four days during which the patient had been in 
the hospital of first admission, the shoulder had been in traction 
suspension in a position of abduction and partial external 
rotation of the arm. During that time the position of the frag- 
ments had not improved. On the day of his admission to the 
Fifth Avenue Hospital he was still vomiting, and his general 
condition was extremely poor. Apparently as the result of 
his retroperitoneal hemorrhage he was extremely pale and 
waxy. His restlessness and noisiness were controlled with 
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difficulty by sedatives, fluids were forced by every possible 
means, and the general] treatment before described was continued. 

After four days under this routine his general condition had 
improved to a point where he was much quieter and his pulse 
was remaining around 104. He was still pale and weak and 
was apparently a very, very poor risk for the procedure which 
would obviously be necessary in order to attempt any correction 





Fig. 363.—To show pin-traction and countertraction (35 pounds each) used 
on right knee fracture, utilizing a bent Thomas splint for suspension: 1 rep- 
resents weight just sufficient to counterbalance weight of leg, thigh, and the 
suspending splint; 2 is foot-traction sufficient to keep foot in dorsiflexion; 3 
and 4 are 35-pound traction and countertraction weights; 5 and 6 are pins 
through tibia and fibula, respectively. Pierson leg piece not represented. 


of his numerous deformities. On the other hand, both he and 
his family were very anxious to get as good a functional result 


as possible, as the patient was normally a very active man and 
was, in fact, required to be so by his business interests. 

After careful consideration, and I must admit with some 
hesitancy, arrangements were made on November 21st, the 
fourth day after admission to the Fifth Avenue Hospital, to 
attempt some treatment for the fractures. A colonic anesthesia 
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was administered by Dr. Gwathmey. A transfusion of 500 c.c. 
of whole blood was given by the Unger method by Dr. Thompson. 
A steel pin of the jointed type was passed through the shaft 
of the right tibia about 4 inches below the knee-joint. A second 
steel pin of the same type was passed through the shaft of the 
right femur just above the flare of the condyles. A Thomas 
splint, with an attached Pierson foot-piece, was applied to the 
right leg, and 35 pounds of traction was applied to the tibial 














Fig. 364.—Shows apparatus for left leg. Plaster splint (see Fig. 365) on 
ankle, leg bandaged to Pierson leg-piece (a) counterbalanced by weight a’. 
Thomas splint suspended by counterbalancing weight b. Foot-traction at- 
tached to counterbalancing weight c to obviate foot-drop. 


pin, and 35 pounds of countertraction to the femoral pin, utiliz- 
ing a Balkan frame and arranging the leg in the foot-piece to 
allow active motion at the knee. 

The fracture of the left ankle was reduced by manipulation 
and splints of the Stimson type of molded plaster were applied. 
A Thomas splint was applied to the left lower extremity with 
an attached Pierson foot-piece to allow of active mobilization. 


The upper humerus fracture was reduced as far as possible by 
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manipulation and immobilized in partial abduction, using molded 
plaster splints, with the forearm in full supination, the elbow in 
flexion and the upper arm in moderate outward rotation. This 
molded plaster included a double shoulder cap. (For descrip- 
tion of the apparatus and splints used, see Figs. 363-366.) 

The whole procedure, including the complete application of 
the different pieces of apparatus, took three and one-half hours. 
The patient’s pulse at the start was 104. When the procedure 
was ended it was 108. The patient’s condition was better, if 























Fig. 365.--Splints to left ankle—molded plaster—posterior right angle 
and external lateral under sole and up over instep from inner side, with foot 
in moderate inversion—the so-called Stimson splint. 


anything, probably as a result of the transfusion, than before 
the procedure was started. A small amount of chloroform 
anesthesia was used at the time when the pins were actually 
driven through bone. The shoulder was kept in plaster for 
some three weeks, and then started on active mobilization. 
The ankle was kept in plaster for approximately the same 
time, followed by active mobilization. The pin-traction was 
maintained at its initial weight for four days and was then 
reduced to 20 pounds in each direction. This was maintained 
for two weeks, the patient actively using the knee at frequent 
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short intervals within pain limits during that time. In addi- 
tion, baking and some light massage were used during this 
period. Active mobilization as described with baking and light 
massage was instituted on the left knee from the beginning and 
was maintained for one week, by which time much of the 
infiltration of the soft parts, edema, pain, and tenderness had 
disappeared. 
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Fig. 366.—Showing details of shoulder splint: anterior splint shaded, pos- 
terior unshaded. Dotted lines represent portions lying posterior to each. 


Under a short chloroform anesthesia the dislocation of the 
knee was then reduced and the knee immobilized for three 
weeks in circular plaster. Following the removal of the pins 
two weeks after their insertion, an attempt was made under a 
short chloroform anesthesia to secure better reduction of the 
tibial fragments, particularly of the fragment displaced pos- 
teriorly which was palpable apparently beneath the skin. Fol- 
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lowing this manipulation, the knee was immobilized in circular 
plaster for a period of three weeks, after which the plaster was 
removed. Following the removal of the circular plaster active 
immobilization was again instituted on both knees. 

During this entire time baking, massage, and active mobiliza- 
tion of all parts that were available were practised daily. At 
the end of eight weeks the patient left the hospital to return to 
his home in Chicago for further convalescence. At that time 


Fig. 367.—Right knee on discharge. Compare with Fig. 359. X marks 
posterior external fragment. 


he was sitting in a chair a large part of the day, went about in 
a wheelchair, had almost full extension of both knees, could 
lift both feet high off the bed or from the floor when in a sitting 
position, could flex the knees about 50 degrees without pain, 
had full function of the ankles, and could abduct the arm to 
an angle of about 45 degrees from the body before calling scapular 
motion into play. It was as yet too early to permit the use of 
crutches with weight-bearing because of the unfortunate fact 
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Fig. 368.—Left knee on discharge. Compare with Fig. 360. Note calcification 
in torn ligament. 


Fig. 369.—Left ankie on discharge. Fig. 370.—Showing right shoul- 
Compare with Fig. 361. der at time of discharge. Head on 
shaft and tuberosity lying outside 
and beyond head, and united to 
shaft. 
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Fig. 372.—Showing flexion possible in right leg at time of discharge, and 
healed pin wounds (a and b). Note relatively normal appearance in flexed 
position. Compare with same leg in Fig. 373. 


that both legs were affected and the large amount of callus was 
probably not fully consolidated to stand the weight. 
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Fig. 373.—Showing flexion possible in Jeft Jeg, in which both knee and 
ankle fractures were present, and in which knee was dislocated due to tear- 
ing of ligaments. The outward and backward displacement of the lower 
tibial fragment in the right leg is here grossly apparent. (Compare with final 
x-ray of this leg.) A and B show superficial skin gangrene due to original 
soft part traumata, which are practically healed. C and D show healed 
pin wounds. 


Fig. 374.—Lateral view of both legs for gross appearance. 


The x-ray tracings here shown with their appended de- 
scriptions will illustrate the results gained in the actual reduction 
of anatomic deformity (Figs. 367 to 370). I might say that the 
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left knee, in which the lateral ligaments were torn, is now quite 
stable, and shows in. the extended position only very slight 
lateral mobility. The gross appearance of the legs is shown 
in Figs. 371-374. 

Comment.—The first feature of this case on which to com- 
ment is, again, one of the general principles of fracture treat- 
ment—that the individual requires attention as well as 
the fracture. For a period of approximately nine days this 
patient’s general condition occupied the therapeutic limelight 
to the exclusion of any more attention to his fractures than the 
actual prevention, by immobilization, of further damage. Also, 
the soft parts, in so far as was possible, were treated by eleva- 
tion, heat, and massage, on the general principle that they were 
quite as important as the bone lesion. 

The next point for comment is the use of rectal anesthesia. 
I am quite convinced that in this case it would have been ut- 
terly impossible under a general anesthesia to have mainpulated 
extensive fractures a week old, multiple, with marked displace- 
ments, and in addition to have inserted pins through the femur 
and the tibia. The operation might have been successful, but 
the patient would not have survived. 

I feel that colonic anesthesia in competent hands is a life- 
saver to the surgeon in these cases of multiple injuries in such 
badly shocked patients. 

The traction and suspension, the active mobilization, the 
treatment of the soft parts coincident with the treatment of the 
bone lesions, and meticulous attention to detail are responsible 
for giving to this man a useful arm and shoulder, a left leg which 
is practically normal in appearance, and a right leg which, while 
it shows some backward and outward displacement of the leg 
on the thigh, due to relative positions of the upper and lower 
fragments of the tibia (see x-ray tracings), is a perfectly useful 
leg and not at all distressing from the standpoint of appearance. 
Motion in these joints will unquestionably increase under further 
treatment in which the patient’s co-operation may be secured to 
an extent where better than right-angle flexion may be secured. 

There is a possibility that the markedly displaced fragment 
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on the postero-external aspect of the knee, which comprises 
part of the articular surface of the tibia and which, presumably, 
lies at least partially without the joint, may have to be removed. 
This will be, however, a relatively minor procedure and I doubt 
very much whether it will be necessary.’ 

In the reduction of the shoulder an interesting point was 
illustrated, one which has been stressed by Blake. This is that 
in reducing fractures of the neck of the humerus in which dis- 
placement has occurred, the shaft riding up above the lower end 
of the head fragment, in order to secure reduction either by 
traction suspension methods or by direct maniuplation, traction 
must be made with the arm in adduction across the front of the 
chest until reduction is secured. Traction in abduction, which is 
frequently used, is ineffective or, at least, reduction is so accom- 
plished only as the result of great violence. The palpable expla- 
nation is that in the adducted position the pectoral muscles are 
completely relaxed, similar to the relaxation of the gastrocnemii 
and the ham-strings when the flexed knee is used while reducing 
leg fractures. This is a fact I do not believe is generally accorded 


practical recognition. When the reduction has been accom- 
plished and the fragments are in contact, the arm may be 
brought gradually into abduction for immobilization or further 
traction suspension, the abducted position being the best position 
for the immobilization. 


1In May, 1928 the patient here discussed drove me about the city of 
Chicago, operating his own car, and in going to and from luncheon walked up 
and down several short flights of.stairs without aid. He can walk very capably 
without the use of a cane, and can flex the knees considerably beyond a 90° 
angle. There is no instability demonstrable in either knee-joint. 








AN IMPROVED METHOD IN THE USE OF STEINMAN 
PIN FOR TRACTION 


THERE can be no dispute but that the most efficient form of 
traction, from a purely mechanical standpoint, is the use of 
skeletal traction in some form. As between pin and tongs in 
the application of skeletal traction, the most efficient mechan- 
ically is unquestionably pin. This is because the pin is more 
firmly fixed in the bone, allowing better control. of the frag- 
ment to which it is attached than does the tong which is pivoted 
on or in the surface of the bone, with little or no penetration. 
It would seem, therefore, that all other things being equal, pin- 
traction would be the method of choice where traction is- in- 
dicated. Certainly in the general application of traction this is 
not true. 

The reasons given for the employment of less efficient forms 
of traction in preference to the use of the pin are commonly, 
(1) fear of infection in the depths of the bone by the penetrating 
pin, (2) infection in the soft parts, (3) persistent discharging 
sinuses after the removal of the pin in the absence of gross in- 
fection, and (4) in certain cases, particularly where used in 
children, injury to nearby joints from slipping or cutting of the 
pin. 

These objections can be removed by the use of proper surgical 
technic, proper mechanical application of the pin, and suitable 
dressing of the pin-wound. 

When the pin was first introduced by Codivilla, and its 
application later elaborated by Steinman it was commonly 
driven completely through the bone, with traction applied to 
the projecting ends. -It is still frequently employed in this 
manner. 

The chief objection to this method of using the pin is that 
in its removal it must be withdrawn from one side, the obvi- 
ously unsterile end which has been projecting from the opposite 
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side being pulled through the bone. It is difficult to sterilize 
this end efficiently before it is pulled through the tissues. This 
disadvantage was met by a pin-screw jointed in the middle, 
but with impairment of the strength of the pin. There is, in 
addition, the following objection (Fig. 375): When traction is 
made on a pin so placed, the total effect of the pressure of such 
traction is exerted on the distal surface of the pin against the 
underlying bone. This results in a certain amount of pressure 
necrosis. What is more important is that beneath this area of 
pressure necrosis is an area of increased bone density com- 
parable to the fibrosis which occurs in soft parts about any 
point of persistent pressure. 





Fig. 375.—Pin directly through bone. Total pull exerted in direction of 
arrows. A represents area of bone necrosis due to pressure.. B represents 
underlying area of bone sclerosis. These are the factors partly responsible 
for discharging wounds, increased tendency to infection, and slow-healing 
bone sinus. 


In the presence of pressure necrosis, infection is of course 
much more apt to occur than in normal tissue. The increased 
bone density beneath this renders the handling of an infection 
by the body forces less efficient, due to decrease in circulation, 
and in addition renders the healing of the cavity made by the 
passage of the pin quite slow, due to the same circulatory change. 
Even in the absence of infection, this slow healing will account 
for persistent sinuses when the pin is used in this manner. 

Some time later the use of the double pin—one pin inserted 
from each side—was instituted, as seen in Fig. 376. This has 
the advantage over the previous method that the pins may 
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be withdrawn from either side without passing contaminated 
metal through the bone. The penetration of the bone is not 
complete and all the effects of the pin previously described are 
felt only in part of the bone. 

Theoretically, when the traction tongs are applied to the 
ends of the Steinman pins, when two are used, the point a is 


cancellous 


B 


Fig. 376.—Points a and b—theoretically fixed points without any mo 
tion. If this were true, the effect of the pull would be as in A. Actually 
there is movement at these points, and the effect of the pull is as in B, the 
hard cortex acting as a fulcrum for a lever, and rotation tendency developing 
as diagramed; the shaded areas represent the pressure necrosis and sclerosis 
possibilities in maximum. The upper area is large because of soft cancellous 
nature of bone, the lower is inextensive because of hard resistant nature of 
cortex. The cross marks fulcrum. 


a fixed point, and the point 6, at which the set screw lies, is 
a fixed point. Actually this is not so. There is some movement 
at both these points. If these points were fixed, the pull of the 
pin might be diagramed as shown in Fig. 376, A, and its effects 
be those therein explained. With movement at these points, 
however, the actual condition is as figures in Fig. 376, B, and as 
described in the explanation given therewith. The larger part 
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of the pull of this method of application is as in the previous 
case directly in the line of traction, but we have now a double 
line of bone necrosis with bone sclerosis beneath and above the 
pin. At the hard cortex of the bone we have a minimal amount 
of necrosis. On the surface of the pin away from the direction 
of traction we have a more extensive necrosis and underlying 
sclerosis due to the fact that the cortex is much more resistant 
than is the cancellous bone lying beneath it. The tendency in 
this case is for the pin to assume the positions shown in Fig. 377. 


| 








Fig. 377.—Showing diminished Fig. 378.—Showing position of 
area of maximum possible necrosis pin in which all pull is exerted in 
and sclerosis from that of previous tendency to pull it out of bone— 
position (here represented by dotted practically no pressure necrosis or 
line) when two pins are put in hori- _ sclerosis. 
zontally. 


The necrosis in this case is just as extensive, although it does 
not extend completely through the bone. 

Obviously, by placing the pins originally as shown in Fig. 377 
the necrosis which occurs because of the pin tending to assume 
this position, as from that of Fig. 376, is eradicated, but from the 
position shown in Fig. 377 the same tendency to rotation with 
the fulcrum of the lever lying on the cortex on the bone, as 
shown in Fig. 376, B, is present, as we show in Fig. 377. 

If we consider Fig. 378 for a moment, it is apparent that a 
pin inserted in the axis of the traction could exert practically 
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no effect insofar as necrosis or bone sclerosis from pressure is 
concerned. The tendency for such a pin would be immediately 
to pull out. Somewhere between the position shown in Fig. 376 
and that shown in Fig. 378 we have a position in which the pin 
will stay in place with a minimum of necrosis and pressure 
sclerosis. 

Experimenting with this problem over a period of some 
years, I have found that if pins are inserted from either side at 
an angle of approximately 45 degrees with the horizontal as 


Fig. 379.—Showing area of maxi- 


Fig. 380.—Showing why pin 
mum possible necrosis and sclerosis 


does not pull out. There is a bind 


with pins inserted as herein recom- 
mended, compared with two previous 
positions (here represented by dotted 


at b, because of its narrow diameter, 
as compared with a, and there is 
friction at c, because of upward 


lines). Compare with Figs. 376 and 


pressure of upper surface of pin. 
377. 


Dotted area represents pressure scle- 
rosis and shaded area represents pres- 
sure necrosis (both exaggerated for 
clarity of illustration). 


shown in Fig. 379, they will not pull out even under heavy trac- 
tion, and there is a minimum of damage to the bone by pressure 
and sclerosis so that when the pins are removed, even after they 
have been in for weeks, x-ray pictures taken in so short a period 
as ten days after the removal give little or no evidence, except 
on the cortex, of their having been in place, and the soft part 
wounds heal in two or three days. 

The explanation of this is twofold, and is dependent upon the 
relative difference in the pressure necrosis in the cortex and in 
the cancellous bone for the effects of which see Fig. 380, as well 
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as to the diminution in the total amount of pressure necrosis 
and pressure sclerosis, as shown in Fig. 379. The total amount 
of traction exerted on the bone-end is somewhat diminished by 
this use of the pin as the traction is not all exerted in the direct 
pull on the lower fragment, as was the case in Fig. 375. Even 
with increased: weight, the rapidity of healing is definitely 
increased by this use of the pin. There are still three factors to 
consider, however, in order to remove other objections to the 
use of pin-traction. 

Infection or persistent sinuses, as well as pressure necrosis 
of the soft parts encouraging infection, which may extend to 
the bone, may still result from poor surgical technic. I feel that 
a third factor which frequently accomplishes infection, par- 
ticularly in the presence of soft part pressure necrosis, is the 
method of dressing the pin-wound. 

To deal with the first factor, the insertion of pins for traction 
purposes must be attended with the same meticulous surgical 
technic that one would employ in an open operation on the 


knee-joint or any other operation of similar nature and import. 
Too commonly the insertion of a pin is treated as a minor 


surgical procedure, done with the patient in bed and with 
hardly more care in technic than would be employed in the 
giving of a hypodermic. This is a very serious mistake and 
results in frequent mishaps. The use of meticulous technic in 
the insertion of the pin cannot be too greatly emphasized. 

As to the second factor, that of pressure necrosis in the soft 
parts, if pins are inserted with the soft parts in their normal 
position (Fig. 381) as soon as traction is exerted on the pins 
and the rotation tendency, as shown in this figure, occurs, pressure 
takes place against the soft parts in the direction of the traction 
pull. This results in some degree of pressure necrosis in them, 
varying directly with the amount of such rotatory tendency. 
Even in the absence of infection, this pressure necrosis produces 
a discharging and a slowly healing wound. Moreover, in the 
presence of such pressure, infection can occur, even if not in- 
troduced from the outside, from the organisms lying in the 
deeper layers of the skin because of the decreased local resistance 
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of the soft parts. This factor can be obviated very readily if 
the procedure, shown in Fig. 382, A, is always employed. The 
traction on the soft parts away from the line of pull there shown 
is exerted continuously by an assistant until the pins are com- 
pletely placed. When that traction is released, we have the 
condition shown in Fig. 382, B, with a minimal chance of 
pressure necrosis in the soft parts. 
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Fig. 381.—Showing pins inserted with soft parts in normal position. 
Shaded areas represent areas of soft part pressure when pull is applied in di- 
rection of arrows. This is even more extensive when pins are in position shown 
in Figs. 376 and 377. 


The third factor, that of the manner of dressing tong- or 
pin-wounds, has an important bearing on the occurrence of 
infection. If the wounds are dressed by ordinary surgical 
dressings, held in place by bandage or adhesive, we have the 
condition shown in Fig. 383, with the skin surface and the 
entrance of the tongs hidden from view. Unless we wish to take 
it for granted that we are surgically perfect and have had no 
pressure necrosis and no possible infection from the deeper 
layers of the skin, it is necessary to inspect these wounds at 
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Fig. 382.—Showing in A that when tissues are held up under tension 
while pin is being inserted, the pressure of the upward pull comes against 
the lower surface of the pin, buckling the tissues, and tending to pull tissue 
away from upper pin surface. In B the pin is in, and pressure has been 
released; the normal elasticity of the soft parts now tends to pull the tissues 
away from the lower pin surface, and there is little or no pressure from the pin. 


Fig. 383.—Showing how ordinary dressing hides site of pin insertion, and re- 
quires considerable handing for redressing. Such a dressing is not air-tight. 


intervals. Unless we are unreasonably sure of our surgical 
technic and of our skin condition, every redressing is associated 
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with the possibility of some infection, which may or may not 
be able to take root, depending upon the local powers of com- 
bating that infection. It is partly on this principle that Orr 
recommends his method of treating osteomyelitis. What is 
more, if we have a wound which is discharging to any degree, 
whether because of bleeding or because of the thin discharge 
resultant on tissue necrosis, redressings must be accomplished. 

The ideal dressing, therefore, would seem to be one which 
would allow of constant inspection of the pin-wound and the 
adjacent soft parts without disturbing the dressing. To accom- 
plish our result it is necessary, obviously, that we have a prac- 
tically non-discharging wound as a primary requisite. By the 
method of employing pins I have described to minimize soft 
part and bone necrosis, and by the actual insertion of the pins 
in the manner which I am about to describe, the dry wound 
can be practically attained. 

In inserting the pins through the soft parts the following 
procedure is employed: After the preparation of the skin by 
shaving, after skin disinfection by whatever method is called 
for by the operator’s surgical technic, and the proper draping of 
the field, the soft parts are put under tension by an assistant, 
as shown in Fig. 382, A. Tension is maintained as described 
until the pins are firmly in place. If local anesthesia is used, a 
small bleb of novocain is raised on the skin at the point for the 
external site of the pin and a skin nick, through the skin only 
and not through the subcutaneous tissues, and not more than 
2 inch in length, is made, using a different scalpel for the 
two sides. Such a small skin nick, provided it does not go 
into the deeper tissues, occasions practically no bleeding beyond 
a slight temporary ooze. No further incisions than this are 
made. 

Local anesthetic, using a long needle, is now injected along 
the oblique path which the pin is to take down to the periosteum 
(Fig. 384). The needle is pushed through the periosteum until 
it hits the bony obstruction of the cortex and the periosteum is 
jnjected. The pin is then inserted in the skin nick in the direc- 
tion of this tract and is pushed down to the bone along it. It is 
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then forced into the bone surface, preferably using a hammer, 
with support on the opposite side of the limb through a sand- 
bag and pressure by an assistant. The opposite pin is next 


inserted in the same manner, and when both pins are in place 
tension on the soft parts is released asin Fig. 382, B, and we have 
a wound which is bloodless, a pin which is exerting a minimal 
amount of pressure on the soft parts, and a minimal amount of 
pressure within the bone. 


Veriosfeum 


Fig. 384.—Local anesthetic injected along proposed track of pin, to and 
including periosteum. Needle is inserted through bleb at a and passed in 
proper direction while tissues are kept under tension. 


A very thin piece of sterile cotton of circular form, 13 inches 
in diameter, and about the thickness of a sheet of ordinary 
paper, is next prepared as shown in Fig. 385. It is placed around 
the pin as shown in the figure, in contact with the skin. The 
circular edge is glued to the skin with collodion or, better 
still, with a glue made of a saturated solution of x-ray film 
(from which the emulsion has been removed by hot water) in 
acetone. I prefer the latter because it does not loosen up as 
does collodion, and because it is practically unaffected by 
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moisture, a fact which is not true of collodion. When the edges 
of this circular piece have been glued to the skin, the edge which 
surrounds the pin is glued to the pin. After the two edges have 
been fastened, the surface of the cotton disk is then covered by 
this glue, which gives an air-tight, practically transparent dress- 
ing of small extent, allowing constant inspection of the pin- 
wounds without the removal of any dressing. It eliminates all 
dressings of the wound unless there is some unforeseen event. 
There is so small an amount of discharge from the wound that 
I have frequently left such dressings in place for six or seven 
weeks without having occasion to disturb them. 

There is one important point in the application of pins for 
traction which I feel is very seldom given any attention. Cases 


gor, 


Fig. 385.—Showing shape and frayed edges of thin piece of cotton for 
dressing in a, placed about pin in b (1 representing cross-section of pin and 2 
the overlapping edges of radial cut), and glued into place in c. 


requiring pin-traction should be sent to the operating room for 
the insertion of the pins in such form of fixed traction as can 
be applied without offering interference to the application of the 
pins. This traction should remain in situ while the pins are 
being applied. I use commonly a Thomas splint. In thigh 
cases, the traction is exerted through skin traction applied to 
the leg; for the leg, traction is applied through the foot and 
ankle, either by a clove hitch about the foot or ankle or through 
a foot-piece which is glued to the foot with the glue previously 
described. 

For the maintenence of the fixed traction, I use the expedient 
commonly known as the Spanish windlass. If the proposed 
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point of application of the pins is in any way obscured by the 
lateral bars of the splint it can be raised above the level of those 
bars by making the supporting bands taut or by inserting pad- 
ding or a sand-bag between those bands and the extremity 
(Fig. 386). 

The Spanish windlass fixed traction remains in place until 
the patient is returned to his bed, and the traction on the pins 
is completely applied and working. Pin-traction used by this 
method—paying attention to all the points which have been 
emphasized—is an exceedingly efficient and safe method of 





z 3 


Fig. 386.—Leg ready for draping before insertion of pins at point x. 
Point A shows spreader and Spanish windlass mechanism exerting traction. 
Bands 1, 2, and 3 can be tightened to raise level of point x higher above splint 
edge if need be. 


treatment, if the proper patient is selected. It is particularly 
valuable in compound fractures and in badly comminuted 
fractures. 

All patients, however, are not susceptible to pin-traction 
treatment. The patient’s temperament and physical condition, 
his willingness to co-operate by the voluntary use of those joints 
which are made available for use by the employment of direct 
pull on the fragment of injured bone, and the economic factors 
which may make it impossible to employ bed treatment in the 
case must be considered before we consider the fracture itself. 
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If we wish to employ the traction treatment in any form 
in accordance with that general principle of fracture treatment 
which states that a “fracture should be reduced as soon after 
injury as possible,” we must employ it with the idea of securing 
a gross reduction of our fracture within six to eight hours. This 
means the employment of relatively heavy weight, running up 
to 60 pounds, for this early traction, reducing it then to weight 
just sufficient to maintain reduction. It is extremely difficult 
to secure such intensive traction by the use of skin straps unless 
multiple straps and multiple weights are employed, as the 
skin in the average case will not bear so severe a pull. 

For the proper carrying out of this principle of early reduc- 
tion some form of skeletal traction is valuable. The traction 
treatment, by the use of moderate weight, which attempts to 
reduce a fracture over a period of days, or, as one frequently 
sees, over a period of weeks, is intrinsically wrong and in conflict 
with the general principles of fracture treatment. 

All other things being equal, if the traction method is the 
best method for reduction in the particular case in hand, gross 
reduction should be effected within six to eight hours. It may 
be that it is not with us a question of choice but that, under 
the circumstances, traction is the only method of treatment 
which, for one reason or another, we can employ.: The situation 
under such circumstances is entirely different. Given a choice of 
methods, however, unless reduction can be accomplished by trac- 
tion as stated, some other form of treatment is better employed. 

Experimental work with animals and practical experience 
show that slow reductions extending over days or weeks are 
accomplished only at the risk of delayed or non-union and in- 
complete anatomical results. When gross reduction is accom- 
plished by the primary application of heavy traction within the 
first six to eight hours such minor adjustments as may be neces- 
sary can readily be made under a short chloroform anesthesia 
as the patient lies in bed, and the weight reduced to an amount 
sufficient to maintain the reduction thus attained. This neces- 
Sary weight is often not more than 10 to 15 pounds, even in 
fractured femurs. 
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The fear that attends the use of skeletal traction by the 
doctor at large can be eliminated if all these facts are kept in 
mind. The mechanical effectiveness of the procedure plus the 
availability of all soft parts for physiotherapy and soft part 
treatment during bone healing, plus the active mobilization oi 
the joints made available by the use of this treatment, can be 
used to secure more complete and more rapid recovery of both 
anatomy and function for the patient. 

The difficulty that remains to be overcome is the fact that 
this method of treatment requires meticulous care, attention, 


and supervision over a period of some weeks as compared with 


a reduction under an anesthesia, the application of some form 
of plaster, and a masterly inactivity for a period of weeks. 

The extra trouble, time, and attention which this method 
entails as opposed to simple reduction and application of im- 
mobilization, or operative reduction and immobilization, is 
justified in our minds only if the patient benefits proportionately 
thereby. I am quite sure that he often benefits more than 
proportionately, and I feel, therefore, that when it can be used 
on the proper patient, under the proper circumstances, and in 
the manner described, the use of this method becomes a duty 
rather than a choice. 
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FirtH AVENUE HOospPITAL 


A CASE OF CARCINOMA OF AN UNDESCENDED TESTICLE 
WITH CEREBRAL METASTASIS 


THE case here presented is instructive from several points of 
view: (1) It offers a difficult problem in differential diagnosis; 
(2) it illustrates the effect of radiation on testicular tumors; (3) 
the cerebral metastasis is rare and presents a very interesting 
group of clinical manifestations; and (4) it brings up the question 
of positive or doubtful spinal fluid Wassermann test in cases of 
brain tumor of non-syphilitic origin. 

The patient, H. B., a male, thirty-eight years of age, when 
first seen on March 11, 1927, complained of persistent headaches, 
transitory attacks of aphasia, weakness, and impairment of 
memory. 

Family History.—Essentially negative. 

Past History.—Patient has been married twelve years. His 
wife is in good health, but has never been pregnant. Syphilis 
and gonorrhea are denied. His health was generally good until 
thirteen months ago, when, because of severe abdominal pains, 
he was rushed to a hospital and operated upon. He can throw 
no light upon the nature of this operation and, unfortunately, 
the surgeon did not keep a detailed record, and has no pathologic 
report. The surgeon states he found both testicles undescended, 
with strangulation of the left testicle. At operation, the left 
testis was removed and the right was brought down into the 
inguinal canal. His convalescence was uneventful, and he was 
discharged cured. 

Present Iliness.—The patient states he never fully recovered 
strength following the operation. About the time of his dis- 
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charge from the hospital, he began to have frontal and vertex 
headaches which, although mild at first, became so sharp and 
constant within the last three months that he has been in- 
capacitated from any work. These headaches are not accom- 
panied by nausea or vomiting. His family has observed memory 
lapses and he, himself, complains of lack of initiative and of 
impairment of memory, especially for business. 

Two months ago he began to have peculiar attacks charac- 
terized by transitory weakness and pallor, with a fixed expression 
and complete aphasia. During these attacks, which lasted 
from one to three minutes, he remained fixed in whatever posi- 
tion the attack overtook him. These seizures have come on 
two or three times daily, although several days have often 
elapsed without any. There were no convulsions or convulsive 
movements of any kind. Usually he sensed their onset and was 
aware of their having passed, but there were also instances of 
complete ignorance of what had transpired. He recovered com- 
pletely after each attack. There has been no loss in weight. 

Physical Examination.—A well-developed and _ nourished 
man, weighing 145 pounds. Heart and lungs negative. Blood- 
pressure, 130/80. Abdomen, in both inguinal regions there is 
a scar about 3 inches long, above and parallel to Poupart’s 
ligament. A small ovoid mass about the size of a walnut can 
be felt in the right groin. Palpation of the scrotum shows 
both testicles missing. 

Neurologic Status.—Appearance, apathetic; gait, slightly 
paretic on the right side; co-ordination, good; speech, no changes; 
handwriting, good; reflexes—biceps, triceps, radial, pectoral, 
jaw, patellar, and Achilles—active and present on both sides, 
with slight increase on the right, abdominals and cremasteric 
present and equal on both sides. No pathological reflexes. No 
sensory changes—touch, pain, vibratory, position, and move- 
ment sensations all intact. 

Pupils equal, 33 mm. wide, central, round, react to light and 
during accommodation. No strabismus; eye movements normal. 
Optic fundi, both disks show moderate haziness on nasal margin. 
Immediately above the right disk there is a small hemorrhage. 
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There are no changes referable to the other cranial nerves except 
the seventh. There is slight increase in the right palpebral 
fissure, and slight lagging of the right eyebrow. 

Laboratory Data.—March 23, 1927: Blood: Hemoglobin 
110 per cent., red blood-cells 5,500,000, white blood-cells 12,400, 
polymorphonuclears 79 per cent., lymphocytes 20 per cent., 
eosinophiles 1 per cent. Urine, negative. Blood chemistry, 
urea nitrogen 13.3, uric acid 1.0, sugar 78. Blood Wassermann, 
negative in both cholesterin and alcoholic antigens. Spinal 
fluid, cells 1 per cu. mm.; globulin, negative; Wassermann—al- 
coholic antigen, negative; cholesterin antigen negative in 0.5 
c.c.4+, in 2.0 c.c. Colloidal gold, negative. One week later 
another spinal fluid Wassermann test gave exactly similar 
results. 

x-Ray Examinations.— March 22, 1927: Stereoscopic films of 
the skull by Dr. Lewis Gregory Cole and Dr. Robert E. Pound 
in the lateral, postero-anterior, and anteroposterior directions 
showed no evidence of abnormal bone changes, no evidence 
of fracture, no evidence of increased intracranial pressure, and 
no calcification inside the skull. 

March 23, 1927: Films of the sella showed a very large 
sphenoid containing huge air cells. The sella was seen to be 
flat and the floor was pushed slightly upward by the sphenoid. 
The anteroposterior diameter of the sella was large in com- 
parison with its depth, but this could not—in the opinion of 
the roentgenologists—be considered the result of a pathologic 
process involving the sella itself. 

A diagnosis of left cerebral neoplasm was made. On account 
of the positive Wassermann with the cholesterin antigen, the 
patient was given the benefit of a course of silver salvarsan, but 
without any effect upon his symptoms. As a matter of fact, 
his headaches and attacks of aphasia grew worse. 

On June 2, 1927 an encephalogram was done with doubtful 
results. Again the x-ray of the skull showed no evidence of 
bone changes or of increased intracranial pressure. A lumbar 
puncture, repeated at this time, showed the spinal fluid as fol- 
lows: Pressure, 20 mm. of mercury; color, normal; globulin, 
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negative; sugar, 76.8 mg. per 100 c.c.; Wassermann, negative 
in alcoholic and cholesterin antigens. During the ensuing two 
months the patient had several generalized convulsions. The 
attacks of aphasia became more frequent, and the memory 
changes more marked. 

In August, 1927 he consulted Dr. C. E. Elsberg, who diag- 
nosed left cerebral neoplasm and performed an exploratory 
craniotomy. At the time of operation Dr. Elsberg stated he 
could not see the tumor, but could feel increased resistance to 
a probe. This fact he interpreted as indicating the presence of 
a new growth. All that was accomplished at this operation was 
a decompression. The patient had an uneventful convalescence, 
his headaches were much improved, and after a period of several 
weeks practically disappeared. 

It was considered advisable to give him x-ray therapy to 
the skull, and during the next four months he received three 
courses of x-ray, amounting to three skin doses. His general 
condition seemed good, but his aphasia grew worse, and about 
two months following the operation this became almost com- 
plete. At times he could not speak at all, while at others he 
could manage to say isolated words, but understood everything 
that was said to him. 

In September, 1927 the tumor mass in the right inguinal 
canal began to grow larger. Although it increased slowly, it 
practically doubled in size in a period of four months. Subse- 
quently its growth was very rapid, and we felt we were dealing 
with a malignancy complicated by the presence of a hydrocele. 

On February 11, 1928 he was admitted to the Fifth Avenue 
Hospital, presenting the following picture: 

Physical Examination.—General appearance is that of a well- 
nourished white male, thirty-nine years of age, lying quietly in 


bed in no apparent pain or discomfort. Over the left parietal 


bone there is a semicircular scar, the result of his previous 
craniotomy. There is no tenderness and no bulging. There is 
an abundant growth of hair over the entire scalp. His mouth 
droops on the right side and is pulled to the left when he talks. 
The tongue deviates to the left. Blood-pressure, 135/90. In 
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the distal end of the inguinal scar on the right side is a large, 
ovoid mass, measuring 9 x 7 cm., not attached to the skin, 
extending into the scrotum, and irregular in consistency. 

Neurologic Status.—The findings are the same as those 
mentioned in his original examination except that there is 
more marked weakness in the distribution of the lower branches 
of the right facial nerve. The aphasia is almost complete, and 
an attempt to write his name is only partially successful; visual 
and auditory perception unimpaired. Eye-grounds show no 
abnormal changes. 

Laboratory Data.— Blood Wassermann, negative in cholesterin 
and alcohol antigens. Blood-count, hemoglobin 104 per cent., 
red blood-cells 5,000,000, white blood-cells 7000, polymorphonu- 
clears 67 per cent., lymphocytes 30 per cent., mononuclears 
3 per cent. Urine, negative. 

x-Ray Examination.—.x-Ray of the chest shows chronic peri- 
bronchial infiltration, and no evidence of tuberculosis or metas- 
tasis. 

Treatment.—The hydrocele was aspirated ‘and about 12 
ounces of clear, straw-colored fluid were removed. The patient 
was then given an erythema dose of x-ray over the inguinal 
mass. Two days after the x-ray treatment the, mass seemed 
much softer and smaller. During the next five weeks he was 
given two more erythema doses, and although the tumor mass 
itseli became softer, the hydrocele kept growing larger. On 
March 24, 1928 Dr. B. S. Barringer operated under local 
anesthesia, and found a large hydrocele sac with a tumor in the 
midst of it. The cord was absolutely free of the tumor, and 
the entire mass was dissected out. 

Pathologic Report (Dr. D. S. D. Jessup).—An ovoid mass, 
9x 7 cm., showing smooth, fibrous capsule. On section it is 
firm fibrous tissue with mottled yellow areas of necrosis. There 
are no firm zones suggestive of cartilage formation. Portions 
of the mass show considerable hemorrhage. Microscopic ex- 
amination: Section shows dense fibrous tissue in which there 
are nests of large cells with round or oval nuclei, showing hyper- 
chromatic changes and many mitoses. Portions of the new 
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growth are necrotic. At one point there are calcareous changes 
which appear to be in a vessel wall. Many of the small vessels 
show obliterative changes. Diagnosis: Carcinoma of testicle. 

Subsequent Course.—The patient recovered from the opera- 
tion uneventfully and was discharged from the hospital on April 
18th, with the understanding that he was to have further x-ray 
treatment to his skull and abdomen. His neurologic symptoms 
had not materially changed during his residence in the hospital. 

Discussion.—Dr. E11 GOLDSTEIN: 1. From the point of 
view of diagnosis, the patient presents a very interesting prob- 
lem. The following possibilities were considered: 

(a) Cerebral neoplasm. 

(b) Syphilis. 

(c) Metastasis of the brain from a primary carcinoma of the 
testicle. 

The original findings pointed to a cerebral neoplasm localized 
in the left cerebral cortex. The positive Wassermann test in 
the cholesterinized antigen on two occasions was misleading. 
However, it is known that cerebral neoplasms will give positive or 
doubtful spinal fluid Wassermann readings in the absence of syph- 
ilis,! and besides antiluetic therapy was ineffective. Syphilis, 
therefore, was ruled out. The fact that the brain symptoms com- 
menced at the time of the patient’s first operation for a supposedly 
strangulated left testicle, would indicate that the pathology was 
already in existence in the right testicle at that time. It is 
not rare to find extensive metastasis from a very small primary 
lesion. Of course, one questions whether the testicular tumor 
was bilateral. We have no objective evidence to prove this, 
and, furthermore, bilateral testicular tumors are extremely rare. 
Hinman? found 17 cases of bilateral testicular tumors in the 
entire literature, and some of these were undoubtedly involve- 
ment of the second testis by direct extension. Thus, unless we 
assume that we are dealing here with two distinct processes, we 
must admit that this is a case of primary carcinoma of the right 
testis with subsequent slowly growing metastasis in the left 
cerebral hemisphere. 

2. Ewing’ is in favor of the teratomatous origin of testicular 
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tumors, and states that the stroma, duct-cells, interstitial cells, 
and adult seminiferous tubules very rarely give rise to new 
growths. According to him all the common tumors, and nearly 
all the rarer tumors, of the testis arise from totipotent sex-cells, 
and the monodermal forms are merely one-sided developments 
of the original embryonal cells. He divides testicular tumors 
into three groups: 

(a) Adult embryoma or teratoma. 

(b) Embryoid and mixed tumors. 

(c) Embryonal malignant tumors (which includes the type 
of carcinoma presented in this paper). 

Testicular tumors metastasize in two ways: (1) By way of 
the lymph-channels, involving the retroperitoneal nodes first, and 
extending to the mediastinal or even cervical nodes. This is 
the more common channel of metastasis. (2) By way of the 
veins—giving metastases in the lungs, liver, stomach, kidneys, 
brain, and also in the long bones. 

3. The question of the relative frequency of new growth in 
undescended, as compared with scrotal testicles; is an interest- 
ing one. Ewing states that undescended testicles are unusually 
prone to develop malignant tumors. According to Young and 
Davis‘ the average incidence of undescended testicles varies 
between 0.1 and 0.2 per cent. It is a popular belief that the 
great majority of testicular tumors is to be found in crypt- 
orchids, but statistics do not verify this. Hinman finds 649 
cases of testicular tumor reported, but only 12.2 per cent. of 
these are in undescended testicles. Of 3259 cases of undescended 
testicles reviewed by him there were only 6 tumors (0.17 per 
cent.). Out of 182,729 general male hospital admissions, the 
incidence of testicular tumor was 116, or 0.063 per cent. Of 
these, three were in undescended testes, that is, one in about 
60,000 admissions. Hinman concludes that testicular tumors 
are relatively more common in undescended than in normally 
placed organs. 

4. Another point to be stressed is the relationship between 
the x-ray therapy to the skull and the brain symptoms. There 
is no question that, following his craniotomy and the subse- 
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quent x-ray therapy, there was marked improvement in the 
neurologic symptoms, excepting the increased and persistent 
aphasia. This is evidence, perhaps, that the radiation had 
some effect upon the tumor, either partially destroying it or 
preventing its further development. The fact that there is 
no bulging in the craniotomy wound adds further proof to this 
point of view. 

Dr. B. S. BARRINGER: When I first saw the patient he had 
the brain condition of which you have heard, and a large tumor in 
the right groin. As no testicle was found in the right scrotum, 
this was taken to be a tumor of the imperfectly descended right 
testicle. Above the tumor I could feel no metastasis, particu- 
larly along the lines of the spermatic vessels—the course 
metastasis is likely to take. 

We gave him what would be called a mild dose of deep 
x-ray therapy over the tumor itself, but not hitting the abdo- 
men very much. I saw him from time to time afterward, and 
he developed a very distinct metastasis above the testicular 
tumor. 

Dr. Robert E. Pound administered deepx-ray therapy to the 
tumor mass and abdomen, giving him three erythema doses, 
the original just under the erythema dose with our deep x-ray 
machine (sixty minutes); the second, two weeks later, sixty 
minutes to his abdomen, sixty minutes to his testicle, and three 
weeks later, sixty minutes from behind, treating the posterior 
abdomen. Following this he had three-quarters of a dose of 
erythema over the skull. After the operation he received 
another sixty minutes over the inguinal region. 

My impression is that the operation on the left side was 
probably for a simple undescended testicle, which was taken 
out. It probably was not a teratoma because bilateral teratoma 
is very rare. I think we can eliminate the first operation on 
the left side as having anything to do with his present condition. 

His main symptoms started long before the testicular tumor 
began to grow, and the question is whether the primary tumor 
is in the testicle or in the brain, or whether we are dealing with 
two separate tumors. I have seen but one testicular tumor 








ken 
yma 

on 
jon. 
mor 
mor 
with 
mor 


CARCINOMA OF UNDESCENDED TESTICLE I1i2I 


metastasize to the brain. Generally, they metastasize to the 
lungs, glands, or bones, but rarely to the brain. My inclination 
is that the tumor began in the testicle where it was unnoticed 
for a long time, metastasized to the brain, and later began 
growing in the testicle. 

The interesting feature of the testicular condition is that, 
apparently, the tumor is of the radio-sensitive type, as the mass 
in the abdomen disappeared under deep x-ray radiation. 
Most testicular tumors vary from the embryonal or undif- 
ferentiated type—extremely radio-sensitive, to the adult 
type—comparatively radio-resistant. Radiation of the em- 
bryonal tumors produces an extraordinary effect. 

We have had 3 cases in which the diagnosis was made and 
finally confirmed, in which we radiated the testicular tumor, 
where Dr. Ewing could find only traces of the tumor in the 
removed testicle. Recently I saw a patient who three years 
ago had a teratoma of the testicle with metastasis in the 
abdomen and lungs. He had lost a great deal of weight, and 
we considered his condition critical. We radiated him much 
and often. He still has his testicle; his lung metastasis cleared 
up within two months, and today he is working and has 
regained his weight and health. How long he will last I do 
not know, but we have held him at least for three years. 

I think these radio-sensitive tumors are essentially very 
malign, and the more malignant they are—according to Broders’ 
classification, Class IV—the more radio-sensitive they are. For 
this reason, I would rather have a very malignant tumor to 
deal with than a less malignant one. We treat them first by 
giving them as much radiation as they can stand. This often 
destroys the primary tumor and controls the metastasis. The 
testicle is usually removed some months after radiation. 

Dr. LEoN CorNWALL: In my opinion, this patient has a 
diffusely infiltrating neoplasm in the left central hemisphere. It 
may have extended to the right side. As there is no possibility 
of surgical removal, any therapy that gives any relief of the 
clinical symptoms should be encouraged. It is my impression 


that this man has improved since the radiation of the skull. 
voL. 8—71 
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There is no question that, as Dr. Goldstein says, this is a 
slow-growing tumor. It may be highly malignant microscop- 
ically, but, certainly, in its clinical manifestations, it is evi- 
dently slow growing. This man has done very well. It is 
barely possible, although there is no proof, that the primary 
focus was in the testicle that was removed two years ago. If 
the clinical response to x-ray or radium therapy is favorable I 
think it should be continued. 
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CLINIC OF DR. B. S. BARRINGER 


FirtH AVENUE HospitTAt 


A METHOD FOR THE CONTROL OF HEMORRHAGE 
AFTER SUPRAPUBIC PROSTATECTOMY 


Most surgeons today use some device to control hemorrhage 
after prostatectomy. They use simple gauze packing, the 
Hagner bag, or one of its modifications, or they suture the 
torn prostate sheath after the method described by Cabot 
and Lower. 

The suture of the prostatic sheath would be the method of 
choice if its performance did not prolong the operation too 
much. The length of operation, however, is less a factor if the 
anesthesia is spinal or sacral in type, instead of general. 

In 1919 I reported a method of packing the prostatic cavity 
with gauze after enucleation, placing a sponge forceps on the 
gauze .to exert pressure if the bleeding was not controlled. 
At the end of twenty-four hours the sponge stick, was removed, 
the packing at the end of forty-eight hours. However, I have 
seen considerable hemorrhage and shock upon the removal of 
the packing, although during its use I have not lost a patient 
from hemorrhage. 

Because of the difficulty in removing the gauze I have during 
the last two years used the Hagner bag in various cases. It 
is placed in and controlled through the suprapubic opening. The 
rubber tube—connected with the bag, instead of having its exit 
through the urethra—is threaded through a hollow metal tube, 
the bag placed in the prostatic cavity, the tube coming out of 
the suprapubic wound. The bag is then blown up and pressure 
exerted upon it by the rigid tube. 

The size of the bag may vary according to the cavity of the 
prostate, and the bag itself may be filled with either air or 
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water. At the end of twenty-four hours, the bag is deflated, 
and, if the bleeding has stopped entirely, may be removed at 
the end of forty-eight hours. In my hands, this method is 
considerably simpler and causes less discomfort to the patient 
than if the tube exited through the urethra. The tube, when 
in place, forms an acute angle with the abdomen. 

The only two conditions under which it has not been used suc- 
cessfully were (1) a case in which a not very large median lobe was 


Fig. 387. 


removed, and in which no prostatic cavity was formed, the 
patient bleeding quite consistently, but not alarmingly, until the 
bag was removed and a piece of gauze put down to the bleeding 
point; (2) in a prostatectomy upon an obese patient whose 
large abdomen prevented the tube from being fixed in the right 
direction. While it did stop the bleeding, it would have been 
better had the tube come out through the urethra, or if a simple 
gauze packing of the prostate bed had been done. 
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L, The advantages of the tube are that it actually does control 
it bleeding, and the patient has less pain from it than from any 
is other device I know. It can be removed with great ease. The 
it 
n 





Fig. 388. 


accompanying illustrations (Figs. 387 and 388) show a method of 
fixing the tube on the abdomen. The large flat piece of brass 
can be made by any mechanic of material called spring brass. 








CLINIC OF DR. LEON S. LOIZEAUX 


FrRoM THE DEPARTMENT OF OBSTETRICS, FIFTH AVENUE HosPITAL 


INDICATIONS FOR OPERATION IN 29 CESAREAN SEC- 
TIONS IN A SERIES OF 500 PRIVATE CASES WITH OB- 
SERVATIONS ON TOXEMIA OF PREGNANCY AND 
POSTMATURITY 


Tuis article is based upon a review of the writer’s most 
recent 500 private cases delivered in the Fifth Avenue Hospital, 
counting back consecutively from May 1, 1928. The review 
of this series was suggested by the accumulation of literature 
in criticism of, and defense of, the increase in the incidence of 
cesarean section in obstetric practice. 

The writer was mildly surprised at the frequency in which 
he has resorted to delivery by the lower abdominal route and 
has analyzed the indications and results in this series which 
seem to justify the widening sphere of this method of delivery. 

In the brief synopsis of indications which follows, several 
terms might be explained in order to clarify their interpretation, 
especially to readers other than the obstetric surgeon. 

The term ‘‘adequate test of labor”: It has been well said 
that a test of labor should be judged by ‘“How much a woman 
can accomplish, not by how much she can endure.” 

It is difficult to set a given number of hours as an adequate 
test, inasmuch as six hours of tumultuous labor in one case 
might accomplish as much, either in progress of labor or in fa- 
tigue to the patient, as thirty-six hours of slow onset and gradual 
increase in frequency ‘and severity of contraction might in 
another. 


The question of fatigue is judged by physical signs, especially 
the pulse-rate, blood-pressure, and general appearance of the 
patient, rather than the repeated request of the patient or of 
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the relatives that something be done. We are somewhat prone 
to allow the stoical individual, willing to give her last ounce 
of physical reserve, to lessen her margin of safety by waiting 
overlong and to interfere too soon in the highly nervous indi- 
vidual who gives up and begs for help before true labor is really 
instituted. 

Cervical dilatation insufficient to justify vaginal delivery, we 
believe to be secondary in importance only to an adequate 
pelvis and we venture to state that more obstetric tragedies 
are caused by injudicious efforts to perform version or forceps 
delivery through an insufficiently dilated cervix than any other 
single factor. 

This is especially true in the dry, tedious labors incident to 
posterior positions, and demands patience and the proper use 
of morphin in small doses, early in labor, and resort to more 
frequent low section in the cases in which time and morphin fail. 

The total number of cases sectioned were 29, or approxi- 
mately one in 18 cases. There were no maternal deaths. One 
baby was delivered dead, and 2 babies died soon after delivery. 

Case XVII.—Referred by a general practitioner, had been 
in labor several days and the baby was dead on admission to 
the hospital, the fact that the baby seemed postmature, the 
measurements denoted a simple flat pelvis with head over- 
riding the symphysis and insufficient cervical dilatation, section 
seemed indicated in spite of the fact that the baby was known 
to be dead. 

Case XII.—Carcinoma of the rectum, sectioned at six and a 
half months gestation, the baby was not considered viable and 
lived but a few minutes. 

Case XVI.—Pre-eclamptic developing eclampsia after opera- 
ation, the baby was seven and a half months gestation, 
profoundly toxemic, and lived but a few hours. All other 
babies left the hospital in good condition. 


INDICATIONS FOR OPERATION 


Case I.—Primipara, aged twenty-eight, severe toxemia, blood- 
pressure 185/120, severe headache, and blurred vision, operated 
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before onset of convulsion, but developed convulsions, post- 
operative. 

Case II.—Primipara, aged twenty-nine, toxemia of nephritic 
type, blood-pressure 180/105, blurred vision, very severe head- 
ache, albumin, hyaline and granular casts. 

Case III.—Primipara, aged twenty-nine, generally contracted 
flat pelvis, posterior position adequate, test of labor, no engage- 
ment, patient showing fatigue before dilatation sufficient to 
to justify any vaginal maneuver. 

Case IV.—Primipara, aged thirty-two, toxemia with blood- 
pressure rising, and convulsions seemingly imminent in spite 
of careful prenatal care, blood-pressure 192/110. 

Case V.—Gravida II, aged thirty-two, severe pyelitis with 
temperature ranging from 101° to 104° F., previously sectioned 
two years ago for dystocia, complicated by pyelitis. 

Case VI.—Gravida II, previously sectioned (classic high 
section) for premature separation of placenta, present labor 
complicated by premature rupture of membranes and posterior 
position. 

Case VII.—Primipara, aged twenty-five, generally contracted 
flat pelvis, adequate test of labor, no engagement, overriding of 
symphysis. ; 

Case VIII.—Primipara, aged thirty-one, simple flat pelvis, 
external conjugate 15 cm., elective section immediately at 
onset of labor. 

Case [X.—Primipara, aged thirty, funnel pelvis, breech pres- 
entation, elective section at onset of labor. 

Case X.—Elderly primipara, aged thirty-nine, toxemia— 
nephritic type, blood-pressure 178/110, urinary findings—al- 
bumin, hyaline and granular casts. 

Case XI.—Primipara, aged twenty-nine, posterior position, 
dry labor, no descent after adequate test of labor, insufficient 
cervical dilatation. 

Case XII.—Primipara, twenty-seven years, carcinoma of the 
rectum, carcinomatous mass, making vaginal delivery impos- 
sible, sectioned at six and a half months. 

Case XIII.—Para II, aged thirty-four, flat pelvis, previous 
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delivery by high forceps, with loss of baby, adequate test of 
labor, no engagement of head, posterior position. 

Case XIV.—Para II, aged thirty, flat pelvis, large cystic 
goiter, previous twin pregnancy delivered vaginally, each baby 
weighing less than 5 pounds, present child weighed 9 pounds, 
3 ounces; no engagement of head after test of labor. 

Case XV.—Para II, previously sectioned with myomectomy, 
present section elective before onset of labor. 

Case XVI.—Primipara, seven and a half months, gestation, 
severe headache, blood-pressure 192/120, convulsion seemingly 
imminent. 

Case XVII.—Primipara, aged thirty-one, flat pelvis, and 
posterior position, postmaturity baby, weight 9 pounds, 3 ounces. 
Test of labor. 

Case XVIII.—Primipara, aged thirty-one, in labor several 
days, baby dead some hours before admitted to hospital, flat 
pelvis, overriding head, baby’s weight 11 pounds, 1 ounce. 

Case XIX.—Para III. Same as Case XIV, sectioned again 
fifteen months later. 

Case XX.—Primipara, aged twenty, hyperthyroid case, pos- 
terior position, dry labor, sectioned on advice of medical con- 
sultant to terminate labor quickly. 

Case XXI.—Primipara, aged thirty-one, breech presentation, 
labor complicated by two large cystic tumors of left ovary, 
both cysts pedunculated, one pushed down in posterior culde- 
sac, the other floating in abdomen. Both cysts removed at 
time of section. 

Case XXII.—Para II, had lost first baby following forceps 
delivery, patient obese and suffering from myocarditis, flat 
pelvis, posterior position, test of labor. 

Case XXIII.—Primipara, aged thirty, rachitic pelvis, dwarfish 
type, test of labor, followed by non-engagement of head. 

Case XXIV.—Elderly primipara, aged forty-six, eighteen 
years married, posterior position, moderate test of labor, sudden 
fatigue with non-engagement of head. 

Case XXV.—Para VI, aged forty-five, transverse presenta- 
tion, hand and arm presenting through cervix, membranes rup- 
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tured; had lost baby one year previous by version, anxious 
to have living child to second husband. 

Case XXVI.—Primipara, aged thirty-four, moderately con- 
tracted pelvis, posterior position, violent test of labor, baby 
weighed 11 pounds, 15 ounces. 

Case XX VII.—Same as Case IX. Elective section at onset 
of labor. 

Case XX VIII.—Primipara, thirty-six, eleven years married, 
posterior position, dry labor, thirty-six-hour test, no engagement. 

Case XXIX.—Primipara, aged twenty-six, generally con- 
tracted juvenile pelvis, twenty-four-hour test of labor, patient 
showing fatigue without accomplishing dilatation or engagement 
of head. 

In this series, 19 cases were sectioned by trachelolaparotomy, 
and 10 by the classical high section through the upper uterine 
segment. . 

Five of the series were sectioned for the second time; 2 cases, 
IX and XXVII, and XIV and XIX, were sectioned twice during 
this series, each by the low cervical method, and Cases V and 
VI were repeated classic sections, and Case XV was a low section 
following a high section previously performed. 

There were 5 cases in whom the chief indication was toxemia, 
Cases I, II, IV, X, and XVI. These cases were all under careful 
prenatal supervision. They were all hospitalized when the 
toxemia became progressively more manifest in spite of rest, 
elimination, non-protein salt-free diet, etc. 

When the pressure, visual disturbances, urinary findings, 
headaches, edema, etc., failed to respond to treatment and 
convulsions seemed imminent or inevitable, section was per- 
formed promptly under gas and oxygen, or ethylene anesthesia. 
None of these cases had convulsions before operation, although 
Cases I and XVI had postpartum eclampsia. 

There has been much discussion as to the relative merits 
of the conservative and radical methods in the treatment of 
eclampsia, and there seems to be little doubt that conservatism 
in the treatment of toxemia of pregnancy with convulsions 
has definitely reduced the mortality. 
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The pre-eclamptic case, however, especially the primipara, 
with little or no cervical dilatation, and with a viable baby, 
which can be sectioned before the onset of convulsions, under 
gas, ethylene, or local anesthetic has a definite advantage over 
the case which enters the convulsive stage undelivered. 

The temporary drop in blood-pressure due to loss of blood 
incident to operation, the use of the Levin’s tube through the 
nose, to be left in place for several days if needed, and through 
which lavage and instillation of fluids and saline laxatives may 
be accomplished with patient unconscious or semiconscious. 
The free use of morphin, the intravenous injection of glucose 
solutions, have, in our hands, given the best results in the cases 
in which convulsions seem inevitable. 

When convulsions have intervened, however, the indication 
for cesarean section is certainly not so well founded, and it is 
the writer’s opinion that in the majority of these cases, morphin, 
Levin’s tube, glucose intravenously, and rectal use of luminal 
and chloral, and to defer the emptying of the uterus until con- 
vulsions are controlled, will give better results. 

Although the writer in the past six years has not sectioned 
a case after convulsions have intervened, we are not convinced 
that section via the lower abdominal route under ethylene 
anesthesia is not indicated in an occasional case, even though 
convulsions have intervened. 

A convulsive case in the hands of an obstetric surgeon, in 
proper hospital surroundings with skilled anesthetist and as- 
sistants, might well be a case for section in spite of the onset 
of convulsions, but decision must be made by the obstetrician 
capable of judging the merits of the individual case, and where 
grave doubt exists, conservative methods should be favored. 

In this series there were 4 cases, XIV, XVII, XVIII, XXVI, 
which we believe were definitely postmature. In Cases XIV 
and XVII the babies weighed 9 pounds and 3 ounces; Case 
XVIII, 11 pounds and 1 ounce; and Case XXVI, 11 pounds and 
15 ounces. 

There has been considerable discussion as to the advisability 
of the induction of labor for postmaturity, and it includes phases 
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of the subject that could lead us far afield, such as diagnosis of 
postmaturity by means of fetalometry, the dangers of infection 
and dystocia, as well as prematurity. 

The writer has no quarrel with the advocates of medical 
measures to institute labor in the obviously postmature case, 
for even though the castor oil and quinin and pituitrin extract 
methods do fail entirely or fail to produce the quality of labor 
that will terminate in spontaneous delivery, these methods do 
not, as a rule, increase the danger of surgical intervention when 
indicated. 

The stripping of the membranes with the gloved finger in 
multipara, with some degree of dilatation, is not necessarily 
harmful when there seems to be some indication in addition to 
postmaturity, such as toxemia or in the cardiopath. 

When it comes to the introduction of rectal tube or hydro- 
static bag or manual dilatation of the cervix for postmaturity 
alone, in addition to the use of pituitary extract, we believe the 
practice should be severely condemned. 

The safety of both mother and baby will be conserved if 
spontaneous labor is awaited even though the size of the fetal 
head may necessitate low section. 

It must be remembered that in a very large percentage of 
postmature cases, especially in the primipara in which the head 
fails to engage prior to labor, we are dealing with a posterior 
position. 

Also it is a fact that bags frequently fail and euch repetition 
increases the chance of infection, dystocia results in a high 
percentage of cases, due to inadequate labor pains and rigid 
spastic cervices, and the incidence of difficult forceps deliveries 
or versions is also high in induced cases. 

The writer believes that the above-listed cases of post- 
maturity, excepting Case XVIII, in which section should have 
been performed much sooner, justified the test of labor followed 
by section in each case, for serious dystocia might have devel- 
oped following the induction of labor even weeks before the 
onset of labor. 

With increasing efficiency in obstetric anesthesia, with more 
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general acceptance of the lower segment approach, which cer- 
tainly entails less shock, less incidence of peritonitis, and less 
gastric dilatation, why not note more carefully the progress of 
labor and choose more frequently the lower abdominal route in 
borderline cases? 

The old statement that ‘“The mortality of cesarean section 
is in direct proportion to the number of hours the patient has 
been in labor,” does not hold good when watchful waiting is 
combined with the ability and judgment to interfere surgically 
not as a last resort, but as a safe and sane compromise between 
nature’s effort at a spontaneous outcome and the obstetrician’s 
injudicious efforts to effect delivery via vaginalis. 





CLINIC OF DR. ARCHIE L. DEAN, Jr. 


Firth AvENUE Hospitar 


TWO UNUSUAL CASES OF KIDNEY DISEASE 


TuHE following urological cases are of interest because active 
disease in other organs masked the few kidney symptoms for 
a considerable time: 


Case IW. McC. (F. A. H., 485), a white clerk, single, 
age nineteen years. Admitted to Outpatient Department 
December 13, 1922. 

Family History—One brother chronically ill with non- 
rheumatic heart disease, parents and two brothers and three 
sisters all living and well. 

The patient can remember no serious childhood illness. He 
never had a sore throat. He never visited a dentist, although 
there were ‘‘always aches and pains in the teeth.” 

When sixteen (1917), while at play a wagon ran over the 
instep and toes of the left foot. There was merely a bruise, 
and the boy played in a game of football that same afternoon. 
In two weeks all the soreness had left the foot. 

Five months later pain appeared in the left foot, especially 
about the ankle and transverse arch. Within a few days the 
right ankle became similarly affected. The patient was treated 
for two years with foot-braces, exercises, etc. In spite of this 
treatment each knee and hip became involved in the arthritic 
process. Walking became extremely difficult. 

At this time he entered a hospital where he remained in bed 
for four months. Here he suffered with several attacks of acute 
arthritis which involved all of his joints in turn except those 
of the cervical spine. Five decayed teeth were removed. 

IIT35 
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About this time pains were noted in each loin. These were 
severe enough to prevent sleep for several days. There was no 
radiation anteriorly nor were urinary symptoms present. 

In December, 1922, when nineteen, the boy first visited the 
Fifth Avenue Hospital. Physical examination revealed a some- 
what emaciated youth, obviously seriously crippled. The posi- 
tive findings were: Teeth poor; tonsils deeply set, ragged, cryptic. 
Pus is expressed from the right tonsil. Heart slightly enlarged, 
with the suggestion of a double mitral murmur. Chronic 
arthritis of ankles, knees, hips, and spine. 

A brace was furnished to support the spine, the tonsils were 
removed, and many teeth were extracted. The Streptococcus 
hzemolyticus was recovered from the tonsils. 

For five years the most effective forms of foreign protein 
therapy, autogenous vaccines, and physical agents were em- 
ployed with indifferent success. 

In July, 1927 the patient suffered an attack of polyuria 
(night five or six times, day every three hours), associated with 
severe pains in each costovertebral region. No treatment was 
given and the condition cleared up in two to three weeks. In 
January, 1928 some blood was seen in a single voided specimen 
of urine. He did not mention this at the time. 

On February 27, 1928 the patient was brought to the Fifth 
Avenue Hospital acutely ill. He stated that two days previously 
he began to suffer with pain in the right upper abdomen, nausea, 
and vomiting. The bowels moved with a cathartic. The pain 
became localized more centrally in the abdomen and somewhat 
more toward the right lower quadrant. There were no urinary 
symptoms. The following day the pain lessened, but on the 
day of admission it became more severe. The patient localizes 
his discomfort in the right flank anteriorly. 

Examination by Dr. Kingsley Roberts revealed rigidity of 
the right upper quadrant, which varies; no pain or rigidity in 
the right lower quadrant; tenderness on pressure over the right 
kidney, with tenderness along the course of the right ureter; 
Murphy’s sign absent; rectal temperature, 100° F.; pulse, 80; 
urea nitrogen, 28.3 mg.; blood-sugar, 0.111; white blood-cells, 
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13,200; polymorphonuclear leukocytes, 82 per cent.; lympho- 
cytes, 14 per cent.; mononuclear leukocytes, 3 per cent.; non- 
lobulated polymorphonuclear leukocytes, 40 per cent.; the urine 
was cloudy, filled with red blood-cells, white blood-cells, and 
cellular casts. A urologic consultation was requested. 

The patient was seen propped comfortably in bed, apparently 
in no pain. A cystoscope was passed without difficulty. The 
bladder mucosa appeared normal. Two small blood-clots were 
seen on the right side of the bladder base. They were un- 





Fig. 389.—Calculus visible in right ureter. Multiple calculi present in pelvis 
of left kidney. 


attached. The ureteral orifices seemed normal, although no 
excretion was noted from the right side. A No. 6 French catheter 
was passed easily to the left kidney. On the right side an im- 
passable obstruction was met 15 cm. from the ureteral meatus. 
Clear urine was collected from the left kidney; 4 or 5 drops of 
bloody urine came from the right catheter. Films made of the 
kidney tract, with opaque catheters in the ureters, show the 
following (Fig. 389): The left catheter curls up in the pelvis 
of the kidney. The right reaches the promontory of the sacrum. 


There is a calcified area in line with the right ureter 2 inches 
VOL. 8—72 
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above the tip of the catheter. The size, shape, and position 
of this area is that of a ureteral calculus. An attempt was made 
to inject sodium iodid into the right ureter, but none would 
pass the promontory of the sacrum. The calcified area is 
2 inch long and } inch wide. There is a group of calcified 
areas in the region of the pelvis of the left kidney. These are 
apparently renal calculi, but there is such a large amount of 
gas in the intestinal tract that the detail is obscured. 





Fig. 390.—The calculus in the right ureter has moved downward about 2 
inches. 


There is a calcified area in the region of the base of the 
bladder a trifle to the right. This is either a stone in the bladder 
or in the prostate. 

It was decided to remove the stone from the right ureter the 
following morning. A film taken immediately before operation 
revealed ‘‘The calculus in the right ureter has moved downward 
about 2 inches” (Fig. 390). For this reason operation was post- 
poned, and dilatation of the ureters through the cystoscope was 
begun. Fluids were forced, and all urine was collected and 
examined carefully. 
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The lower right ureter was dilated to No. 11 French on 
February 29th and on March Sth. No anesthesia was neces- 
sary. At the later manipulation it was found possible to pass 
a No. 5 French catheter to the kidney pelvis. There was a 
pelvic retention of 30 c.c. clear urine, and normal kidney func- 
tion was proved. Although no unusual resistance was felt, the 
calculus was pushed 10 cm. upward by this maneuver. 

Catheters, No. 8 French, were passed easily to the pelvis of 
the left kidney, and the excretion was normal. 

On March 8th, associated with moderate discomfort on the 
left side of the abdomen, two small calculi were voided in the 
urine. 

On March 12th there was a severe colicky pain in the right 
abdomen. The next day it was still worse, the urine became 
bloody, and a rather large calculus was voided. This cleared 
the right ureter. 

On March 17th a No. 11 French bougie was passed to the 
left kidney pelvis. A retention of 52 c.c. clear urine was noted. 
A pyelogram confirmed the impression of dilatation of the pelvis. 

The patient was in no discomfort and he was. encouraged to 
be up and about. By March 26th he had passed 9 calculi of 
various sizes. The film taken at this time (Fig. 391) revealed 
“only one shadow in the region of the pelvis of the left kidney. 
This is about the size of the stone that was passed from the 
right ureter.” . 

The patient was discharged to his home, directed to watch 
for the passing of a stone, and return for observation and ureteral 
dilatation every two weeks. 

April 16, 1928: Urinalysis normal. No red _ blood-cells, 
albumin, casts, or pus. 

May 7, 1928: Patient has a better color, and declares that 
he has not felt so well in years. States that he can stand 
straighter and that, on the whole, his joints move more freely. 
There are no urinary symptoms. Each ureter dilated easily 
with No. 11 French bougie. 

Comment.—It seems likely that both the arthritis and the 
renal calculi can be ascribed to the foci of infection which existed 
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in the tonsils and about the roots of the many decayed teeth. 
At least insofar as the kidneys are concerned, the bilateral 
incidence, which various observers have found in from 12 to 18 per 
cent. of cases of renal calculus, suggests some causative agent 
probably outside the urinary tract affecting both kidney pelves 
in common. 

The experimental work of Rosenow and Bumpus in recover- 
ing the Streptococcus hemolyticus from infected tooth-roots in 
patients suffering from renal calculi, and then noting the forma- 


Fig. 391.—Condition when patient was discharged. A single calculus is 
visible in the left kidney pelvis. 


tion of renal calculi in dogs into which these same bacteria had 
been injected, furnishes a striking example of the potential 
evil existing in such foci, and also the remarkable selectivity 
exhibited by the organisms. 

On the other hand, renal calculi cause a remarkably rapid 
destruction of the kidney, and while we found each pelvis di- 
lated markedly, the function was not especially poor. For this 
reason, and because all suspicious teeth and the tonsils had been 
removed six years previously, it might be possible that the renal 
pelves were infected secondarily from the many infected joints. 
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Perhaps the most reasonable explanation is that the infected 
teeth and tonsils caused the arthritis and the bilateral pyelitis 
which preceded stone formation. Later, in spite of the removal 
of the primary foci in the mouth, the arthritis was continued 
by the secondary foci existing in the renal pelves. Also this 
would account for the failure of the patient to improve under 
vaccine and foreign protein therapy. 

At any rate a consideration of this baffling illness suggests 
that in any protracted case of arthritis it might be well to de- 
termine whether or not pyelitis is present. If detected, proper 
treatment gives relief promptly, and metastatic dissemination 
may be avoided. 

Finally, this case illustrates the rapidity with which as 
many as 9 renal calculi may be passed through natural chan- 
nels with the aid of a few cystoscopic dilatations of the ureters. 


Case II.—C. W. (F. A. H., 2161), single, chambermaid, 
age thirty-five years, admitted August 16, 1923. 

Chief complaint: Pain in back, burning in epigastrium, 
belching of gas, and vomiting of six years’ duration. 

Family and past history of no especial significance. 

Patient states that within ten minutes of eating she is com- 
pelled to vomit. Associated with the vomiting there is nausea, 
profuse belching, and a burning pain in the epigastrium. 

For the past eleven months there has been a pain, nearly 
constant, which seems to originate in the lower thoracic vertebrz 
and radiates up the spinal column. In the epigastrium there 
have been intermittent pains which radiate to the left. Some- 
times these pains are sharp and stabbing, and occasionally they 
last for several minutes. The woman has lost 25 pounds in the 
last five years. 

Physical examination revealed a thin woman lying in bed 
apparently comfortable. The only abnormal findings were 
several crowned teeth, and a slight tenderness over McBurney’s 
point on deep palpation. Blood-pressure: Systolic, 100; dias- 
tolic, 55. 

Upon «x-ray examination “The gall-bladder shows no definite 
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evidence of pathology. The stomach is rather large and low in 
position. No filling defects were observed. The duodenal cap 
revealed a persistent filling defect of the right side of the apex 
which is suggestive of an old ulcer without any interference with 
function. The colon is very low, somewhat dilated, and retains 
most of the barium at twenty-four hours. A segmented appendix 
was visualized only after a barium enema.”’ 

A posterior gastro-enterostomy and appendicectomy was per- 
formed. The gall-bladder was found to be normal. There was 


Fig. 392.—Normal right kidney pelvis. 


a narrowed pyloric orifice and some evidence of an old gastric 
ulcer with general ptosis of the abdominal viscera. 

This operation did not relieve the patient’s symptoms. In 
addition a careful dietary régime followed for several months 
gave no relief. 

A roentgenographic study made at this time revealed ‘“defi- 
nite evidence of adhesions involving the pyloric end of the 
stomach, causing it to be pulled upward and slightly to the 
right. The gastro-enterostomy stoma apparently is patent, as 
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Fig. 393.—Normal lower left kidney pelvis. 


Fig. 394.—The course of the three ureters with abnormal upper left kidney 
pelvis indicated. 
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the stomach is empty in six hours. There is no pyloric stenosis; 
no gastric retention; no ileal stasis.” 

Accordingly an operation was performed to relieve the 
adhesions formed following the gastro-enterostomy. ‘This defi- 
nitely gave relief. 

Two months later the woman returned to the hospital com- 
plaining of a constant pain in the left costovertebral angle, 
shooting in character. There were no urinary symptoms. 

During the following six months, while the gastric symptoms 
continued to abate, the pain in the left lumbar region increased 
in severity. Occasionally there was polyuria. Urinalysis showed 
no abnormality. 

A cystoscopic examination revealed two ureteral orifices on 
the left side of an otherwise normal bladder. Radiographic 
studies made with catheters inserted in each of these ureters 
demonstrated that “there are two ureters, and each is connected 
with a pelvis in the region of the left kidney. The lower pelvis 
is apparently normal, and has a complete set of normal calices. 
The upper is very ragged and irregular and there are no distinct 
calices. The upper shadow is very suggestive of a destructive 
process. There is no evidence of any calculi.” 

The patient was treated with pelvic lavage for a while, and 
then failed to return to the clinic. 

She was next seen April 7, 1928 complaining bitterly of 
pain in the left costovertebral angle. It was so severe that she 
had been unable to work regularly. 

Upon cystoscopic examination the bladder mucous membrane 
was found to be normal. Three ureteral catheters were inserted 
into three ureteral oriffices, one on the right side and two on the 
left. Urine issued from each. Specimens were collected for labor- 
atory examination. An intravenous phenolsulphonephthalein 
test was performed, urine being collected for fifteen minutes, 
and roentgenograms were taken after sodium iodid injections. 

The following condition was found: 

Right kidney: Normal pelvis and calices; urine normal; 
urea concentration, 0.7 per cent.; dye elimination, 10 per cent.; 
culture, no growth. 
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Lower left kidney pelvis normal with normal calices; urine 
normal; urea concentration, 0.8 per cent.; dye elimination, 11 per 
cent.; culture, no growth. 








Fig. 395.—The operative findings with the plane of cleavage illustrated. The 
upper drawing is of the portion of kidney and ureter removed. 


Upper left kidney pelvis ragged and irregular with no distinct 
calices; urine contained a moderate number of leukocytes; urea 





1146 ARCHIE L. DEAN, JR. 


concentration, 0.8 per cent.; dye elimination, 2 per cent.; culture, 
no growth. 

It was thought that the diseased upper kidney pelvis was 
the cause of the patient’s disability, and she was admitted for 
operation. 

On May 4, 1928 Dr. F. W. Bancroft performed a partial 
nephrectomy. He described the operation as follows: Ethylene 
anesthesia. Patient on right side in extreme lateral flexion. 
Left oblique kidney incision, latissimus dorsi divided. The 
lumbar triangle was exposed. The periosteum of the twelfth rib 
was divided and stripped and the rib removed. The kidney 
was palpated, freed by blunt dissection with the fingers and 
delivered. Two ureters were identified. The blood-supply to 
the lower and upper poles was identified, and a cleft between the 
two pelves was seen. The vessels of the upper pole were ligated 
en masse. ‘The fatty capsule was stripped back, the upper ureter 
was divided 8 cm. from the pelvis and with the hand on the 
lower portion of the kidney as a tourniquet, it was cut through. 
Bleeding was moderate and was controlled by deep mattress- 
sutures of chromic. Edges were approximated and the fatty 
capsule sewed over the stump. All bleeders ligated. Muscles 
closed with Luken’s catgut, 4 tension sutures, skin clamps, 
one cigarette-drain, one rubber-tube drain. 

May 14, 1927: Patient recovered readily from operation. 
Upon careful questioning, she states that although there is 
moderate soreness about the wound, the pain of which she 
complained previously has entirely disappeared. 

These cases are presented simply to illustrate difficulties in 
diagnosis. Each of the patients is still under treatment, and 
no data can be given as yet regarding the final results of the 
urologic treatment. 
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SECTION OF OBSTETRICS, FIFTH AVENUE HospPITAL 


PRELIMINARY REPORT OF A METHOD OF SUMMARIZ- 
ING OBSTETRICAL CHARTS 


RECOGNIZING the need in the usual general hospital of a 
recording system for complete statistical purposes, a plan is 
here presented which is now in operation in the section of ob- 
stetrics, to properly summarize the charts of patients delivered 
in the hospital. 

The objections to the previous method of recording are as 
follows: 

1. The book of nomenclature used only includes diagnoses, 
and was inadequate even for that purpose. A number of im- 
portant diagnoses were omitted, including pre-eclamptic and 
nephritic toxemia, hyperemesis gravidarum, puerperal fever, con- 
tracted pelves, and prolapsed cord. There is included no classi- 
fication of operative procedures. 

2. The work was done by a layman, and as a consequence 
important omissions were made, due to lack of understanding of 
the subject. 

3. Card-indexing mentioned only the discharge number of 
the case without any detail, thereby entailing a tedious search 
for the chart to obtain further information in many of the 
instances. 

4. No periodic statistics were made available. 

The present system is carried on by a member of the attend- 
ing staff, thus eliminating the objections relative to understand- 
ing of the subject. The nomenclature has been enlarged and 
includes terms of most common usage. It involves three prin- 
cipal forms of data. 
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DEATHS 
(Tan "Tab") 








OPERATIVE 
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P. PREMATURITY eee \ 
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PERINEUM 5 
LACERATIONS a 8, 
een __ PLACENTA \ ; 
SYPRILLIS \ 
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PRE- \ 
DIAGNOSES 


(Blue "Tabs" ) 








Fig. 397.—Card-index. 


2. Card-index (Fig. 397) in which tabulations are divided into 
four groups: 
1. Diagnoses. 
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2. Operative procedures. 
3. Abnormalities and diseases related to the infant. 
4. Deaths (including stillbirths). 








Operation 





Pelvis 





Footling 





BREECH PRESENTATIONS 


Position 





Fig. 398.—Typical card in cardsindex. 


Parity 





Date 





Disch. 
No 

















The tab-cards in each group are colored: No. 1 are blue, 
No. 2 are pink, No. 3 are white, No. 4 are tan. The tab-cards 
of subgroups are all yellow. The interspaced cards give in 
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greater detail the data on abnormalities or operative procedures 
in each case (Fig. 398). 

3. Periodic Summary (see below).—Each month a summary 
is made of the cases delivered during that month, in which is 
noted the number of cases, deaths, types of abnormalities, opera- 
tions, etc., as well as percentages with results obtained. The 
information for these summaries is easily gathered by reference 
to the summary chart and card-index. Quarterly, semiannual, 
or annual reports may also be made. 

Among the advantages accruing from this system of record- 
ing may be mentioned: 

1. The section head is made thoroughly acquainted with all 
cases delivered on the obstetrical floor of the hospital. 

2. Statistical reports are made at definite times for com- 
parison of different periods with a view to improvement of 
results wherever possible. As, for example, assuming the: cor- 
rected morbidity rate excessively high, inquiry could be easily 
made to determine the number of vaginal examinations or 
operative procedures practised, the virtues of the indications 
therefore, etc., in the infected cases. The same might be said of 
the preference in methods of treatment or operative procedures. 

3. The statistics are relatively reliable, having been arrived 
at by one conversant with the subject. 

4. Obstetricians delivering cases at the hospital keep up 
their charts better as a result of the constant check-up for 
recording. 

5. For the writing of scientific papers, data on types of cases 
are easily obtainable. 

One of the difficulties consists in the absence of a universal 
standardization, especially in the matter of stillbirths, infantile 
deaths, and puerperal fevers. 

In our statistics we have been charging as stillborn, all 
fetuses born dead, regardless of the month of gestation or other 
data related to the case. Death of infants after delivery offers 
another difficulty in standardization; some of the infants die 
as a result of the delivery, others do not; some die a few minutes 
or a few hours after delivery, some weeks, or even months 
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later as a result of birth trauma. In our periodic summary we 
have included all deaths occurring during the mothers’ stay in 
the hospital, noting the period of gestation and cause of death. 

Puerperal fever is perhaps the subject presenting the greatest 
need for standardization. We have followed the method sug- 
gested by the B. M. A., and in our summary we eliminate 
one-day fevers and infection proven not to originate from the 
delivery itself. 

A universal standardization of nomenclature and method 
of arrival at statistics would be generally welcome, for it is 
only in this way that comparative figures of different institu- 
tions could possibly be of any value. 

We fully appreciate the fact that many imperfections will 
probably be found in this method of approach of this very 
important subject, but hope that by time and experience we 
shall come closer to the desired goal of perfection. 

Conclusions.—1. In the average general hospital the record- 
ing of obstetrical diagnoses and treatment is inadequate. 

2. The above system is offered as a step toward obtaining 
better records and more reliable statistics. 

3. The comparison of periodic statistics should lead to con- 
clusions as to causes of poor results with subsequent improve- 
ment. 

4. The general standardization of certain phases of obstetrical 
work, such as nomenclature, stillbirths, deaths, and puerperal 
fevers, is necessary for proper statistical comparisons. 
SUMMARY OF OBSTETRICAL CASES FOR FIRST QUARTER OF 

1928 
(January 1st to March 31st, inclusive) 


I. NUMBER OF CASEs: 


ere 188 Primipars... .. 2.2... 105 
ere 83 
eer 190 (2 pairs of twins) 


II. DIAGNOSEs: 
A. Position and presentation: 


oe ee 154 81 per cent. 
LE. oO. A... & 
RA. SO 


Unknown . 
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2. Abnormal...... 36 19 per cent. 
(a) Occipitoposterior............ 23 12.1 per cent. 
| 208 SN eI | 
A Aaa oan a 6 
ee 
Treatment: Forceps rotation and extraction........ 9 
Manual rotation and forceps........... 4 
Spontaneous rotation and forceps...... 2 
Trachelolanarotomty. .... 0.2.00. ieeess 2 
2 ee) ee 2 
Spontaneous rotation and delivery..... 2 
Forceps (delivered as O. P.)........... 1 
Forceps rotation and spontaneous de- 
i A Se ne Meee ee eae ae 1 
Maternal mortality... .. 0 
Fetal mortality......... 1 0.526 per cent. 
Ne sialic sieeve 12 6.3 per cent. 
Treatment: 
Extraction ............ 10 
Spontaneous......... 1 
Trachelolaparotomy.. 1 
Maternal mortality..... 0 
Fetal mortality......... 1 0.526 per cent. 
OC 1 0.526 per cent. 
Treament: Classical cesarean section. 
Maternal and fetal mortality........ 0 
Ds POI CPO cence ncsncess 22 11.7 per cent. 
1. Eliminating one day fever......... 6 
2. Elminating other than puerperal 
ere ee ee ee 6 
Acute bronchitis.............. 1 
ee a ee 2 
WRN IE | © ois 5. coin va terres 1 
COS oS ee eee 1 
Central pneumonia (x-ray)..... 1 
3. Corrected morbidity............... 10 5.32 per cent. 
C. Hemorrhage: 
eee ere 2 1.06 per cent. 
Treatment: 
| Ee er are 1 
Conservative low forceps.... 1 
Maternal mortality..... 0 
Fetal mortality......... 1 0.526 per cent. 
ee 1 0.53 per cent. 
Treatment: Hydrostatic bag and forceps. 
Maternal mortality..... 0 
Fetal mortality......... 1 0.526 per cent. 
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3. 


if 


a 


A) 


D. Toxemias 


E. Lacerations 


CO EI 57 
NS cbve sid ntercvery ooaeeowwtes 18 
RS eile die v4 Roe eowmierens 1 (extension of episiotomy) 


F. Cord complications: 


PRESS thesieicc wnt vnc sneeb alas 2 1.05 per cent. 
Treatment: 
Knee-chest—midforceps... 1 
Trachelolaparotomy....... 1 
Maternal and fetal mortality, 0 
III. INFANT: 
A. Multiple pregnancies.................. 2 1.07 per cent. 
Presentations: 
a err er Tree 1 
a. eeeeen ane 1. O. A. oi eee 3D 
Treatment: 
ee ee 1 (53 months) 
Breech extraction and version..... 1 
B. Diseases: 
BEIM oi esi hnrg twa inw lad aiseamare’s 6 3.16 per cent. 
Mortality, 0 
2. BRUCCEIVE IAUNGICE «...o5c occ sce ees 1 
Mortality, 1 0.526 per cent. 
3. Possible spinal cord injury....... 1 
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Postpartum 3.7 per cent. 


Causes: 





Atony of uterus. ......5... 3 
Laceration of cervix......... 2 
ee eee 2 
Se 0 
Se el nea oie Locncie sie pek nw dee 9 ath 7 3.7 per cent. 
EE ie 6 
Fetal mortality, 2 1.05 per cent. 
Nephritic with convulsions....... 1 
Fetal mortality, 1 0.526 per cent. 
Treatment: Conservative..... 6 


Induction of labor—with administration of morphin, 1 
Maternal mortality 0 
Fetal mortality......... 3 


1.576 per cent. 


76 40.4 per cent. 


Mortality, 0 
. Non-specific conjunctivitis. ...... 1 


. Cerebral hemorrhage............ 2 
Mortality, 2 1.05 per cent. 
Ee ars eae 1 


Mortality, 1 0.526 per cent. 
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IV. OPERATIVE PROCEDURES: 


Fi. Teer SE TAGE... 5 ss sinc aaess 5 2.65 per cent. 
Indications: 
Hydramnios and twins........... 1 
Overdue five days............... 1 
ee eee eee 1 


Nephritic toxemia with convulsions 1 
Death of previous infant—post- 


ne eR DPS Sar ee 1 
Methods: 
Fiyarostetic bags: .....6.05.+... 3 
Rectal tube and packing......... 1 
Quinin and strychnin............ 1 
2k SRE cere tee barre aie 61 32.1 per cent. 
Soo iuti.roic yore ncn arse Wiens 52 
IN ais vn rea alan ach wrareeiai 9 
MS EME Sets ca ide arns eet eae 41 
Moa reise Ga 17 
eC ea ar ea ae Te 3 ‘ 
Fetal mortality: Low... .5............. 1 0.526 per cent. 
WN oe oye ties Kisntrete pista ze 1.05 per cent. 
EIR Re aaa rae 0 
oe eee 6 3.32 per cent. 
Indications: 
Occipitoposterior—long labor.... 2 
PYCVIOUS COBAVEAR. ....5..0600 ss cee 2 


Prolapsed cord—undilated cervix.. 1 
Transverse presentation—ruptured 


membranes—undilated cervix... 1 
ST Soe ecseivicissres ens 2 
Trachelolaparotomy........ + 


Maternal and fetal mortality, 0 


Be. NN AE a iy hyo Sauer eu lee week 2 1.05 per cent. 
Indications: 
Threatened asphyxia of infant.... 1 
Second twin—no progress. ....... 1 


Maternal and fetal mortality, 0 


Ee ee eee ne ae 22.34 per cent. 
Indications: 
a ae 31 
Tignt POVMEEM. 0.0.02 6 sess me; 
2 


Previous episiotomy......... Sek 
Cessation of fetal heart.......... 
Scar tissue—vaginoperineal fistula. 1 
OT eT eT eee 105 55.9 per cent. 
nt, RE een eee Sree 103 
MI a cieieioc (hors 0 ti awe 


— 





1156 JOHN E. TRITSCH 


Ce REE IIIS. 5.5 5 oo vot ecieceesceees cee 
Breech extraction 9 (one forceps on after- 
coming head) 
| 
Pomeroy maneuver 
Uterine packing 
Resection of tubes 1 (following second cesa- 
rean) 
Manual dilatation of cervix......... 1 
Vaginal packing 
Hydrostatic bag for placenta previa. 1 
V. DEATHS: 
A. Maternal 
B. Fetal (stillborn) 4.2 per cent. 
1. Full term.. 3 (2 cause unknown; 1 abruptio placente) 
2. Premature.. 5 
Toxemia of mother, 7 months 
Hydramnios, 5} months, weight 123 
63 months 
83 months, placenta previa 
C. Infantile 
Be I iio daca Osg mee neo een 
Hydramnios, 53 months, weight 1} pounds............. 


2. Full term 
Asphyxia—induced labor—version 
Infective jaundice 
Cerebral hemorrhage 
Cerebral hemorrhage (toxemia of mother) 

















CLINIC OF DR. EDMONDE D. NEER 


New York City 


THE DIAGNOSIS OF OPERATIVE ACUTE MASTOIDITIS 


Tuts subject is of such tremendous importance in the pre- 
vention of intracranial complications (otic in origin) that I 
wish to relate a recent case which illustrates clearly that early 
diagnosis, and thus prevention, is the one great essential. I 
wish you would follow this case closely and note what transpired. 

This is the history of a child, male, aged twenty months. 
He had always been healthy, could walk and talk and was 
quite normal. On December 10th, last, he developed a nose 
cold, followed in ten days by convulsions. The latter were 
attended with temperature of 106° to 108° F., and lasted about 
two weeks; a diagnosis of tetanus was made and the serum 
was administered. Following the cessation of convulsions and 
high temperature, the child remained very restless, showing great 
agitation of the upper and lower extremities, and constant move- 
ments of the head; he was changed mentally and did not appear 
to see or hear. Because of this greatly changed mental state he 
was removed, February 20th, to the New York Neurologic 
Institute, where a provisional diagnosis of encephalitis was 
made; the spinal fluid was negative and the only focus of in- 
fection found was a discharging left ear, which had previously 
been overlooked. 

When first examined by me, February 21, 1928, the drum 
was found thickened and bulging, indicating a process of several 
weeks’ duration; the organism found was Streptococcus hemo- 
lyticus. On February 24th the left mastoid was operated; the 
cavity throughout showed a residual hemorrhagic process; the 
cells everywhere were soft and brittle, more so in the middle 
1157 
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fossa region. The dural plate over the middle fossa membrane 
was very adherent and when the membrane was uncovered, it 
appeared under great pressure and was very much thickened 
(Fig. 399). The lateral sinus was uncovered and found of normal 
hue and negative. The dura in the middle fossa was then further 
exposed (13 x 1% inches) and an aspirating needle was carried 
through the bulging, thickened membrane; one ounce of straw- 
colored fluid was removed, and the dura incised 1 inch in length 


Fig. 399.—Showing thickened and bulging dura. Lateral sinus is partly un- 
covered and is negative. 


and retracted, showing the brain tissue greatly compressed, 
anemic, and very abnormal in appearance (Fig. 400). A gauze 
wick was carried into the incised dura and the mastoid cavity 
was packed with gauze and the wound partly closed. The wound 
drained profusely for two days, after which the gauze wick in 
the dura was removed, and in four days the drainage ceased. 
By March 25th the mastoid had healed and the child was dis- 
missed, so far as the ear and mastoid were concerned. 
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Postoperative Condition.—Almost immediately following the 
operation, the child showed relief from the constant agitation 
of the extremities and began to sleep better. He also began to 
take nourishment better, gaining in weight; his general condition 
was greatly improved. The vision and hearing were not im- 
proved, although the neurologic prognosis is hopeful. 

Now, what transpired in this very instructive case? 





Fig. 400.—Dura is opened, showing brain compressed and convolution flat- 
tened. 


The etiologic factor was mastoiditis of Streptococcus hemo- 
lyticus type, complicated by a localized meningitis and an en- 
cephalitis. The meningitis became circumscribed and saved 
the child’s life; the encephalitis was attended with damage of 
the olfactory, optic, and auditory nerves. This was not a bac- 
teriologic encephalitis, or death would have ensued. It is 
Tilney’s opinion, from his wide study of encephalitis, that it 
is a destructive process of brain tissue, due to toxins and probably 
not organism. 

This was essentially an ear case from the beginning and was 
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overlooked, permitting the chain of destructive complications 
to follow. I have cited this interesting case to illustrate the 
great importance of early diagnosis in acute mastoiditis. The 
majority of intracranial cases are fatal; this case is undoubtedly 
permanently damaged, with probable loss of vison and hearing. 
It is possible that early diagnosis in this case might have pre- 
vented the almost fatal complications. 

The determination of operative mastoiditis is a matter con- 
stantly before the otologist for his decision; it only occasionally 
comes before the general surgeon and general practitioner for 
consideration. I realize the tendency on the part of the general 
surgeon and general practitioner, when meeting the otologist 
in suspected operative mastoiditis, to evade taking a positive 
stand or to hesitate expressing an opinion. I readily under- 
stand this hesitation, because of the rare and isolated cases 
coming under their observation, which place them at some dis- 
advantage in attempting a diagnosis. In this brief résumé I 
will try to simplify this matter of recognizing operative mas- 
toiditis. 

It is sometimes difficult to decide when acute mastoiditis 
has passed the stage for further observation, and has become 
operative. It is true that some cases undergo resolution, but 
they do not undergo resolution after they have developed cer- 
tain physical signs which classify them as operative cases. 

One point I wish to emphasize before proceeding is the 
frequency of mistaken diagnosis between painful abscess of the 
middle ear and mastoiditis. In the former, namely, middle- 
ear abscess, and in acute maxillary sinus, pain is often referred 
to the mastoid region, there being no involvement of the mastoid 
cells; however, the diagnosis of mastoiditis is mistakenly made. 
Because painful middle-ear abscess is prone to clear up volun- 
tarily in a large percentage of cases, the opinion is formed that 
acute mastoiditis in a large percentage of cases undergoes 
resolution and clears up. The error lies in the diagnosis. What 
cleared up was middle-ear abscess, but it was classified mas- 
toiditis. Many middle-ear cases subside promptly by obtaining 
free drainage through the drum by spontaneous rupture or by 
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incision; some cases obtain free drainage through the eustachian 
tube. Therefore this confusion in diagnosis; and this explains 
the frequent delays in advanced cases, due to inability to differen- 
tiate between trouble confined to the middle ear and definite 
advanced mastoiditis. 

Acute fulminating mastoiditis should be regarded in the 
same class with acute fulminating appendicitis; the latter, un- 
operated, promptly develops peritonitis and goes on to a fatal 
termination; acute mastoiditis, unoperated may develop men- 
ingitis and pass on to a quick, fatal conclusion. Especially is 
this true in children, owing to the uncompleted suture (squamo- 
petrosal) in the roof of the temporal bone. The fatal course 
in children may be as brief as four to six days. Just recently, a 
brother-physician’s wife ran this rapid course, following middle- 
ear abscess, in which the organism was demonstrated to be a 
virulent streptococcus (the mucosus capsulatus). Young chil- 
dren, one to five years of age, are much more prone to this 
dangerous meningeal complication than adults, yet it occa- 
sionally occurs in the fully developed temporal bone. 

The safety of early operation in acute appendicitis and the 
excellent results obtained apply equally well to the field of 
mastoid surgery. The burden of operative interference in early 
appendicitis and mastoiditis is slight and is easily borne; further- 
more, in the latter, the importance of protecting and preserving 
the hearing mechanism, by early operation, should not be lost 
sight of. Early opening of the pus-laden mastoid means, in 
the hands of the trained operator, the removal of all cells 
containing pus, and the immediate removal, in large part, of 
the risk of meningitis and brain abscess. Early drainage of 
the mastoid cavity prevents erosion of the sinus and dural plates, 
which makes possible the fatal complications. Much unilateral 
deafness is the result of delayed mastoid surgery, resulting 
in fixation of the conducting chain. This damage, having 
taken place, cannot later be corrected by any known treat- 
ment. 

Now, what are the differential points which guide the otologist 
in making the diagnosis of operative acute mastoiditis? These 
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various points may be conveniently grouped under three head- 
ings, and in view of their importance take this order: 

1. Physical signs. 

2. History. 

3. Laboratory findings. 

1. Physical Signs.—These are by far the most important in 
arriving at a diagnosis. Physical signs are always evaluated 
by comparing the diseased with the normal side. The first ob- 
servation of importance is the amount of pus; it may be profuse 
and under pulsation. This usually means pus production in 
the mastoid cavity, with drainage from the antrum. This pro- 
fuse discharge, accompanied by bulging drum, diffuse mastoid 
or tip tenderness, with septic tongue and chart, is pathognomonic 
of operative mastoiditis. Temperature may be subnormal or 
show very slight elevation. If, in addition, the canal is narrowed 
by posterior sagging, a positive diagnosis of mastoiditis can 
be made, independent of history or laboratory findings. So, I 
repeat, with: 

1. Profuse continuous discharge, 

2. Bulging drum, 

3. Sagging canal, 

4. Mastoid tenderness, 

a diagnosis of operative mastoiditis is made, whether the his- 
tory be of six days’ duration or much longer. 

In rare cases the middle ear may appear uninvolved and yet 
advanced mastoiditis be present. In these rare cases, some- 
times called primary mastoiditis, the infection passes from the 
throat, through the eustachian tube into the middle ear and 
promptly invades the mastoid; the middle ear subsides early 
with the healing of the drum, while the mastoid infection con- 
tinues. In some of these cases there may be a lapse of several 
weeks between cessation of middle-ear discharge and the ap- 
pearance of mastoid pain and tenderness. General headache 
over the side involved may be the first symptom of unsuspected 
mastoiditis. The drum may be normal, while in the mastoid 
cavity a destructive process has been slowly advancing without 
subjective or objective symptoms. 
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The important sign, sagging of the posterosuperior canal 
wall, with thickening of the drum, almost always implies mastoid 
involvement in advanced form. Diffuse mastoid tenderness, if 
extending to the tip region, always means an operative condition. 
Edema, accompanying mastoiditis, always means periosteal irri- 
tation and thickening, due to pus in the underlying cells. This 
is not a common symptom and is always a late one. Pain, as 
an objective physical sign, if extending over the side of the 
head, should suggest perisinus abscess or dural irritation. These 
are always outstanding signs and of great significance when 
present. As previously mentioned, operative mastoiditis is oc- 
casionally present in the absence of middle-ear signs, namely, 
discharge or bulging of the drum. Extensive mastoid involve- 
ment may show no tenderness owing to a very thick cortex; this 
type has been designated disguised mastoiditis; there is usually 
subjective pain late in the process. In such cases the x-ray 
picture is very helpful; it is also helpful in the mucosus capsulatus 
cases having prolonged discharge but no pain. It must be 
remembered that the recognition of these irregular physical 
signs is the key to solving the difficult cases of mastoiditis. 

2. History.—It is an axiom in otology that most otitis media 
and mastoiditis are secondary to acute infectious diseases of 
the upper respiratory tract, and less common to infections of 
the blood-stream. The classical childhood infections such as 
measles, mumps, scarlet fever, diphtheria, chickenpox, influenza, 
and nose colds are the forerunners of middle-ear infections. 
Therefore, the history of recent acute infectious disease has 
important bearing in otitis media and mastoiditis. The bathing 
season always yields a crop of otitis media cases, some of 
which develop operative mastoiditis. Recent tonsillitis, acute 
sinusitis, and pneumonia may be promptly followed by middle- 
ear infection making its way through the eustachian tube. 
A definite history can usually be obtained and should always 
be sought and utilized. 

3. Laboratory Findings.—Laboratory findings are of great 
value in many cases, but should always be regarded as con- 
firmatory evidence only. The leukocyte count and the differen- 
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tial are helpful and much used, but can be misleading at times, 
as, for instance, the very high white count of cervical adenitis 
in children. Of the various laboratory procedures, the x-ray 
is the most reliable and the most valuable. It aids in deter- 
mining the extent and character of the disease, and also gives 
definite information regarding the anatomy of the mastoid 
process, the middle cranial fossa, and the position of the lateral 
sinus. Good x-ray plates are very constant essentials in com- 
pleting the diagnosis. 

Identification of the invading organisms in ear discharge is 
very important in all cases, especially the Streptococcus mucosus 
capsulatus. The latter should be kept under careful observation 
and x-rayed once a week until normal, should they escape early 
operation. The milder strains of streptococci are very frequently 
reported in middle-ear infection, and their presence should be 
respected. However, they frequently subside and are not re- 
garded with the same significance as formerly. Blood-culture 
and lumbar puncture are essential procedures in advanced 
cases with suspected complications. Urinalysis is routinely 
valuable and, when disclosing acute nephritis or diabetes, di- 
rectly influences diagnosis and treatment. 

The differential diagnosis usually lies between furuncle, post- 
auricular adenitis, postauricular cellulitis, postauricular er- 
ysipelas, cervical adenitis, and mumps. Some of these condi- 
tions may very closely simulate mastoiditis, but by careful 
elimination and due deliberation a correct diagnosis can be 
reached. Sometimes the diagnosis becomes very confusing, due 
to the existence of one or more of the above-mentioned lesions. 

It is exceedingly important to discriminate between otitis 
media and mastoiditis. At the present time suction treat- 
ment is being employed by some in middle-ear cases. Most 
cases of middle-ear infection clear up by the simple treatment of 
daily irrigation. It is, however, being claimed by these en- 
thusiasts that these are cases of mastoiditis, and that these pa- 
tients are, by suction treatment, being saved mastoidectomy. 
It is not possible, by suction, to extract pus from the remote 
mastoid cells when acutely inflamed; this treatment may be 
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helpful in otitis media, but, surely, it is a fallacy in acute diffuse 
mastoiditis. 

In summarizing I will again emphasize: 

1. The importance of physical signs in the diagnosis of oper- 
ative mastoiditis. 

2. The importance of correlation of physical signs, history, 
laboratory findings, and the clinical picture as a whole. 

3. The importance of early recognition of operative acute 
mastoiditis, that the hearing mechanism may be protected and 
that intracranial complications may be avoided. 
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CLINIC OF DR. A. A. BERG 


Mount Srinat Hospirar 


THE RADICAL OPERATIVE CURE OF GASTRIC AND 
DUODENAL ULCER 


It is, indeed, a privilege to take part in a discussion on gastric 
and duodenal ulcer before such a distinguished society and to- 
gether with such eminent company. If the expression of an 
Irish bull may be permitted, I should say it is strange that a 
symposium on gastric and duodenal ulcer is necessary, especially 
that part of it which is concerned with treatment. Gastric and 
duodenal ulcers are not new maladies. Unlimited opportunities 
for clinical observation and study of patients suffering with gas- 
tric and duodenal ulcer have been afforded us, yet we have come 
to no conclusion as to whether medical or surgical treatment is 
better, or whether the aim of our therapy should be palliative or 
directed toward that highest goal—the radical, permanent 
cure of the affection. This is our own fault. We will come-to 
no conclusion on either of these important points until we sys- 
tematically review the clinical histories of these patients, and 
know their future course, by means of a comprehensive follow-up 
system. 

It is important that we understand what is meant by a com- 
prehensive follow-up system. This implies a periodic exam- 
ination of the patient, physically and by means of test-meals 
and the x-ray. This must be done over a period of ten years. 
Inquiries by letter and questionnaires as to the condition of the 
patient are not satisfactory. It is readily conceivable that a 
phlegmatic individual may have very serious lesions of the gas- 
tro-intestinal tract without suffering much disturbance there- 


from. Thus, one of our patients came to the return clinic and 
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stated that he was feeling well. Close questioning, however, 
elicited the fact that he occasionally had foul-smelling vomitus, 
and on gastro-intestinal x-ray examination a gastrocolic fistula, 
the result of a perforating gastrojejunal ulcer, was found to be 
present. A very sensitive patient, on the other hand, or a very 
neurasthenic individual may complain inordinately of distress. 
Careful examination of such a patient shows that he is organically 
well, and his complaints are chiefly due to nervous disturbances. 

The follow-up observation, therefore, must be a direct one, 
and must extend over a period of at least ten years. In our own 
clinic we have set ten years as the period of follow-up because 
we have found that the largest number of recurrent cases occur 
in the second to the fifth year after operation, a fewer number 
from the fifth to the eighth year after operation, and still fewer 
from the eighth to the tenth year. A patient who has remained 
well for ten years we consider cured. 

If the follow-up system is broad and comprehensive as out- 
lined above, the confusion and conflict of opinion as regards 
percentage of cure, complications, recurrences, and renewed 
ulcerations, from the different methods of treatment, will rap- 
idly disappear. Facts are facts. A similar method of treatment 
must be attended with the same percentage of cures, failures, 
and complications, no matter where it is employed, provided 
it is properly administered. A few years ago Dr. Lewisohn 
reported, from our clinic, a study of the patients in whom gastro- 
enterostomy had deen done for duodenal ulcers. This study 
showed that at least 33 per cent. of them developed in the course 
of six years after operation a gastrojejunal ulcer or a recurrent 
duodenal or gastric ulcer. This high percentage of recurrent 
or new ulceration after gastro-enterostomy was received by the 
profession with a great deal of surprise. Some thought that the 
high percentage of our failures was due to the fact that the op- 
eration of gastro-enterostomy was not properly performed in 
our clinic. Others thought that our large percentage of gastro- 
jejunal ulceration following gastro-enterostomy was due to the 
fact that we employed linen thread for the outer suture in mak- 
ing the new stoma, and still others could ascribe no reasonable 
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cause for the large percentage of gastrojejunal and renewed 
duodenal or gastric ulcerations. As regards the question of the 
method in which gastro-enterostomy is done in our clinic: Our 
technic is similar to that employed by all modern surgeons. We 
have taken pains to ascertain the methods of other clinics, and 
to compare ours with them, and they are practically identical. 
It is true that I have used the linen thread (Pagenstecher) for 
the outer layer of sutures. Would that gastrojejunal ulcerations 
might be ascribed to the use of linen thread! How easy it would 
be to prevent their formation! It is true that in some of the 
gastrojejunal ulcers a linen thread has been found in the floor 
of the ulcer—and why not? If a linen thread suture has been 
used to make the gastro-enterostomy, it is extremely likely that 
it will be found in the floor of the new ulcer when it forms. But 
this does not mean the linen thread caused it, because gastro- 
jejunal ulcers occur after the all-catgut method of anastomosis 
and after gastro-enterostomy by use of the Murphy button. 
There is no proof available that the linen thread causes gastro- 
jejunal ulcers; rather, it must be conceded that the gastrojejunal 
ulcer, arising from other causes, has simply included the linen 
thread in its floor. 

I have stated that this report of the large number of opera- 
tive failures due either to the formation of gastrojejunal ulcer, 
or to a renewed duodenal or gastric ulceration, was received by 
the surgical profession with a great deal of surprise. Other 
clinics in this country had reported only about 3 to 5 per cent. 
of such operative failures. Shortly after the appearance of 
Dr. Lewisohn’s paper, a report appeared from Beer’s clinics, 
announcing that they had 28 per cent. of operative failures after 
gastro-enterostomy, due to gastrojejunal or renewed duodenal 
or gastric ulcer. Another report appeared from Payr’s clinic 
in Leipzig, giving 30 per cent. of failures after gastro-enter- 
ostomy. Hochenegg’s clinic in Vienna reported 22 per cent. 
failures, and Von Harberer reported after a two-year period 
of observation in a small number of cases 16 per cent. of re- 
currences after gastro-enterostomy. And here today we have 
heard Dr. Lahey state that after a period of observation of two 
VOL. 8—74 
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and a half years he had something like 26 or 28 per cent. of 
gastrojejunal ulcer in a comparatively small number of cases. 
I stated above that facts are facts! Our 33 per cent. of recur- 
rences have been confirmed by the report from Berlin, Leipzig, 
and Vienna, and now today by Dr. Lahey. A similar follow- 
up system has been used in all these clinics and the end-results 
have been the same. The percentage of operative failures 
must be the same in New York as in the rest of the world, 
and it will be found the same, provided the same comprehen- 
sive follow-up system is used all over. 

Not only must the follow-up system be conducted along broad 
and certain lines, but those who take part in the follow-up sys- 
tem must be critical. In our own clinic the entire surgical staff 
of the Gastro-enterological Division takes part in this investiga- 
tion. The advantage of many participants in the investigation 
consists in the fact that thereby personal prejudice is eliminated. 
It is conceivable that a single investigator may, by his enthusiasm 
for a certain line of procedure, overlook symptoms and com- 
plaints that others not equally prejudiced will readily detect. 
We set aside in our Clinic Sunday morning for the investigation 
of postoperative patients. These patients are brought to our 
follow-up clinic by secretaries, and by considerable effort on their 
part we have had the advantage of studying the postoperative 
course of more than 50 per cent. of our patients. If the large 
clinics in this country will strive to study, over a period of ten 
years, the postoperative course of their patients suffering with 
gastric and duodenal ulcerations it will not be long before we 
have absolute and definite data regarding the value of the various 
surgical procedures in affecting a cure of this disease. 

It has been stated above that the profession has come to no 
conclusion as to whether gastric and duodenal ulcers are better 
treated by internal or operative means. A study of the life his- 
tory of ulcer will help us to formulate a conclusion on this point. 
It will be found by such a study that ulcers may be grouped into 
three classes. First are those that heal spontaneously, and 
remain healed. The evidence of their existence is afforded by 
the presence of scars. Many of the patients never had any com- 
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plaints, some have given a good history of ulcer. Such a possible 
course is the ideal one. Second, the ulcer may heal for a time 
and all its attendant symptoms disappear while it is healed. 
The patient and the physician think that the ulcer is cured. This 
result may be attained spontaneously, or it may be brought 
about by medical or surgical treatment, such as gastro-enteros- 
tomy, cautery excision (Balfour), pyloroplasty (Finney-Hal- 
stead), etc. In this group of cases, the cure is not a permanent 
one. Sooner or later, the ulcer reopens and all the symptoms 
return. After a shorter or longer period of time, either with 
treatment or without, the ulcer heals again and the symptoms 
disappear once more. The relapse may last a shorter or longer 
time, and so also may the intermission. Doctor White of Boston 
has stated here this afternoon that he prefers to treat patients 
with short relapses and long intermissions. So do we all. The 
longer the intermission, the better we like it, for during the period 
of intermission, we think we have cured the patient, and we are 
apt to attribute the cure to the particular method of treatment 
that has been employed. The third group includes the ulcers 
that remain unhealed, but all the symptoms disappear for a 
while. The time of disappearance of all the symptoms may be 
shorter or longer, usually the former. In this connection, I need 
only refer to the ulcers of the lesser curvature of the stomach, 
in which, together with the disappearance of the symptoms, 
the niche disappears from one cause or another, leading us to 
think that the ulcer has healed. As a matter of fact, the dis- 
appearance of the niche as seen by the x-ray examination does 
not mean that the ulcer has healed. In these patients the 
symptoms return in a short while and the penetration of the 
ulcer is again evidenced by the return of the niche. 

Of course, the aim of all therapy is to bring about a per- 
manent and lasting healing of the ulcer, and to achieve this end 
it is important to study the conditions upon which the perma- 
nent, natural, spontaneous, radical cure of the ulcer depends. 

In this connection we have to consider: First, the chronic 
specific gastritis that underlies the formation of an ulcer. Sec- 
ondly, the acid factor in the stomach. And, thirdly, the factor 
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of infection in its relation to the causation and continuance of 
the ulcer. 

So long as we had at our disposal for the study of ulcer only 
such material as was obtained at the autopsy table, we could 
have absolutely no conception of the so-called specific ulcer gas- 
tritis, for the changes in the mucosa of the stomach produced by 
such a specific gastritis disappear very shortly after death. The 
large amount of fresh pathologic material placed at the disposal 
of the pathologists since subtotal gastrectomy for the radical cure 





Fig. 401.—Polypoid gastritis in association with ulcer of the stomach and 
duodenum. Note the numerous elevations of the mucosa surrounding the 
penetrating ulcer of the duodenum. 


of ulcer has been practised, has enabled them to study the changes 
that take place in the gastric mucosa as a result of specific gas- 
tritis. In the early stages of a specific ulcer gastritis, the mucous 
membrane of the stomach is studded with small polypoid ele- 
vations, the size of which varies from 1 to 2 mm. If these poly- 
poid elevations are viewed with an ordinary hand lens, 2 inches 
focal distance, their tops at times will be seen abraded and 
eroded, or the seat of small, superficial ulcerations. This poly- 
poid infiltration of the mucosa involves not only the pyloric and 
prepyloric area, but extends well up on the lesser curvature and 
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well into the body of the stomach; very occasionally it extends 
near and even up to the cardia. With a low-power microscope 
these polypoid infiltrations are found to consist of masses of 
lymphoid cells, which frequently compress the gastric glands 
until the latter almost disappear. These lymphoid cell accumu- 
lations sometimes break through and extend into the muscularis 
of the stomach, and occasionally reach up to the peritoneal layer. 
These polypoid elevations persist for a shorter or longer time; as 





Fig. 402.—Polypoid gastritis in association with gastric and duodenal 
ulcer viewed with an ordinary 2-inch lens. Note the erosions on the top of 
some of the elevations. 


stated above, their tops may become eroded and give rise to 
hemorrhage, and at a later period, the erosion may develop into 
a true ulcer. Healing of these infiltrations may take place with 
large bands of fibrous tissue extending through the lymphoid 
cells. But the glandular structures of the mucosa where they 
have been compressed and destroyed never recover their nor- 
mal relations. If complete healing takes place, fibrous tissue re- 
places the polypoid infiltrations. 

This chronic specific gastritis is the first stage in the patho- 
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genesis of an ulcer. As proof of such a statement, we have the 
evidence afforded by patients who have suffered with all the 
symptoms of ulcer, and in whom, on a thorough and complete 
exploration, no sign of an ulcer is found. In a case recently re- 
corded from Vienna (Langen. Archiv.) there had been very 
profuse gastric hemorrhages extending over a number of days. 
The diagnosis of a bleeding gastric ulcer was made and the pa- 
tient was referred to the hospital. As the bleeding continued 
under the expectant plan of treatment and the diagnosis of ulcer 


Fig. 403.—Lymphoid cell. Infiltration composing polypoid masses in specific 
ulcer gastritis; high power. 


seemed to be assured, an operation was undertaken to check the 
hemorrhage. Much to the surgeon’s disgust, no ulcer could be 
demonstrated, though a thorough and far-reaching exploration 
was made. The abdominal wound was closed, and the patient 
returned to bed. The hemorrhage continued in spite of all ef- 
forts to stop it, and several days after the operation, death en- 
sued. The pathologists had been notified of the patient’s im- 
pending death, and immediately thereupon the stomach was 
filled with formalin solution, and the body transferred to the 
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postmortem room. Twenty minutes after the patient had died 
an autopsy was made and the stomach was removed, and pre- 
served for further examination. This examination showed that 
no ulcer was present, but there were extensive polypoid infiltra- 
tion of the mucosa and erosions of the tops of these polypoid 
structures. Dr. Max Einhorn of New York was one of the first 
to recognize the fact that fatal hemorrhage could result from 
superficial erosions of the stomach. In a recent patient’ of our 





Fig. 404.—Healing of polypoid. Elevations showing large bands of 
fibrous tissue extending through the lymphoid cells; compression and destruc- 
tion of the glandular apparatus. 


own, in whom, together with a large ulcer of the lesser curvature 
of the stomach and an ulcer of the duodenum, there was a very 
extensive polypoid gastritis, a very severe postoperative gastric 
hemorrhage from the surface of these polypoid masses took 
place. The hemorrhage in this case was checked by washing 

1 It was predicted at the time of operation that postoperative bleeding 


might occur because of the extensive polypoid gastritis. Such bleeding is 
best controlled by washing the stomach with ice-water. 
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the stomach with ice water. Every surgeon who has much to 
do with gastric and duodenal ulcerations has had referred to 
him patients with gastric hemorrhage, with a clear-cut his- 
tory of ulcer, in whom, on exploration, no evidence of an ulcer 
can be found. Such cases are all classified in the group of ‘‘es- 
sential gastric hemorrhage.” In our clinic we have given up 
this classification; all the patients whom we put into this cate- 
gory have sooner or later come to operation for a well-defined 
gastric or duodenal ulcer. (These cases will be reported in a 
separate communication.) 

From the evidence presented above, we maintain that this 
polypoid specific gastritis precedes the formation of a well-de- 
veloped ulcer, and is the first step in the pathogenesis of an 
ulcer. The question will naturally arise what is the cause of 
this specific ulcer gastritis. There are many factors which can 
occasion it, chief of which are faulty metabolism and inherited 
constitutional tendency to ulcer. The faulty metabolism can 
be occasioned by bad, improper food, as during war or epidemics, 
exhausting diseases, various toxemias, etc., and the inherited 
constitutional tendency can be translated into a tendency to 
easily disturbed and faulty metabolism. 

The second factor to be considered in order to achieve radical 
cure of ulcer is the acid factor, i. e., the free HCl. We do not 
know what relationship exists between free HCl production in 
the stomach and ulcer, but we do know this—that ulcers do not 
form in an achlorhydric stomach, and we might go further and 
say that ulcers do not recur or re-form in a stomach that has been 
made achlorhydric. ‘The relationship between acid production 
and ulcer is extremely important. 

Up to the present time every type of treatment of ulcer has 
taken into consideration the neutralization or the doing away 
of the free HCl in the stomach. It is worth while to study 
the mechanism of acid production in the stomach and see how 
this acid production is modified or influenced by the various 
types of treatment that have been or are employed in the 
treatment of ulcer. The acid-secreting glands of the stomach 
are located, for the most part, in the fundus and proximal 
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portion of the body of the stomach, and along the upper part 
of the lesser curvature. (The accompanying schematic draw- 
ings illustrate the way free HCl is secreted in the stomach, and 
also the influence that various methods of treatment have upon 
free HCl secretion.) The special secretory activity of the acid- 
producing glands is excited (1) by psychic impulses through the 
pneumogastric nerve; (2) by the physical contact with food within 
the stomach; (3) by hormones elaborated in the antrum, and (4) 
by the physical contact with food in the upper part of the jeju- 


The Usual Conceptionof the ® 
Mechanism of Acid Production “@ 
in the Stomach. 






1. Afferent impulses -psychic and 
Uhrough taste and smceil. we 


2. Contact of food in stomach. 


3. Hormones produced 
in the antrum. 


4. Contact of food 
in jejunum. 


- 


Fig. 405.—The usual conception of the mechanism of acid production in 
the stomach including location of the acid-bearing glands along the lesser 
curvature, and in the fundus and body. 


num. Through one of these four ways the secretion of free HCl 
is brought about. 

When an ulcer of the stomach or duodenum is treated by 
an Einhorn tube, the psychic impulses are not modified; the 
impulses resulting from the contact of the food with the stom- 
ach are replaced by the contact with the tube; the hormones of 
the antrum are not modified and impulses resulting from the 
contact of the food in the upper jejunum remain the same. We 
would expect, therefore, that with the Einhorn tube treatment, 
the acidity of the stomach should remain the same or be in- 
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Effect of Einhorn Tube on Eaten TLS 


Mechanism of Acid Secretion. 






























1. Not affected. 


2. Increased because of 
mechanical irritation. 


3. Doubtful - probably 
increased on account of 
mechanical irritation. 


4. Not affected. 


Total effect increased 

acid production 

which coincides with 

clinical data afforded by 

test meals while the tube is 

in situ,- namely, a marked hyperacidity. 

Fig. 406.—Schematic representation of influence of an Einhorn tube on 

the mechanism of acid secretion. Nos. 1, 2, 3, 4 refer to the stimuli which 


excite the function of the acid glands as indicated in Fig. 465. 


The Effect of Medical Treatment 
on the Mechanism of Acid 
Production. 





1. Not affected. 
2. Not affected. 
3. Not affected. 
4.Not affected. 


Total acidity not 
affected. 


‘Temporarily in- 
ed by the 


Test meals taken dur- 
ing Sippy and Lenhartz 
diets without the administration 
of alkalies show the same acidity. 
Fig. 407.—Effect of dietary treatment on the mechanism of acid produc- 
tion. Nos. 1, 2, 3, 4 refer to the stimuli which excite the function of the 
acid glands as indicated in Fig. 405. 


creased. As a matter of fact, it has been proved clinically by 
means of fractional test-meals that this is the case. 
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When a patient with gastric or duodenal ulcer is treated by 
one of the forms of dietary treatment, the psychic impulses 
through the pneumogastric remain constant; the impulses ex- 
cited by the contact with food remain the same; the impulses 
from the hormones are not modified and those from the contact 
of food in the jejunum are likewise constant. Theoretically, 
therefore, the free HCl secretions during dietary treatment 
should not be modified. Clinically, we find this to be the case. 
To overcome this constant acidity while patients are under- 


Effect of Gastro-enterostomy 
on Acid Production. 






1. Not affected. 
2. Not affected. 
3. Not affected. 
4.Not affected. 


Total effect nil on ata 
acid production. oe} 


Test meals taken 
after gastro-enter- 
Ostomy show 


hyper-acidity 
as before oper- 
ation 


Fig. 408.—Schematic representation of effect of gastro-enterostomy on 
acid production. Nos. 1, 2, 3, 4 refer to the stimuli which excite the function 
of the acid glands as indicated in Fig. 405. 


going dietary treatment, Sippy has added large quantities of 
alkalies to the diet. 

When gastro-enterostomy is employed for the treatment of 
ulcer, the four factors concerned in exciting free HCI secretion 
are not affected.. The acidity remains the same as before op- 
eration, except so far ‘as it is neutralized by regurgitation of 
bile and intestinal juices through the new stoma into the stom- 
ach. Clinically, this has proved to be the case. 

When pylorectomy is employed, or even a partial antrum- 
ectomy, the acid figures should theoretically be the same 
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CHART I 
REPRESENTING FREE HCl Ficures BEFORE AND AFTER GASTRO- 
ENTEROSTOMIES 








Name. | Year of operation. —— | Acid figures, 1923-24. 
1 A.B. 1917 oe 45-88 
2S 5. 1917 45-75 41-62 
3 MP. 1917 40-60 35-44 
4 HL. 1917 53-75 29-52 
S m5, 1917 78-109 39-56 
6 M.F. 1918 55-91 28-37 
’ me he 1918 20-44 48-62 
8 N.R. 1919 mee 26-51 
9 M.R. 1919 55-88 1920: Subtotal 
gastrectomy. 
1923: 0-27 
10 B.G. + 1919 62-70 68-96 
ms §.& 1919 36-77 | 41-58 
12 M.K. *1919 45-85 16-37 


after operation as before, for the stimuli exciting the secretions 
of the acid glands are not modified by the operation. In prac- 


Excision of Ulcer Bearing Area 
at Pylorus-or Horsley Operation. 






1. Not affected. 
2. Not affected. 
3. Not affected. 
4. Not affected. 


Total result none 
upon the mechanism 
of acid production. 


Fig. 409.—Schematic representation of effect of excision of ulcer-bearing 
area or other type of pyloroplasty upon free HCI production. Nos. 1, 2, 3, 4 
refer to the stimuli exciting the function of the acid gland as indicated in 
Fig. 405. 


tice this is found to be the case. The permanency of the acid 
secretion after pylorectomy and partial antrumectomy will ac- 
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count for the recurrences of ulcer after this type of operation. 
As long as the free HCl remains in gastric secretion, the danger 
of a recurrence or the new formation of a gastric jejunal ulcer 
is always a positive one. 

When excision of the ulcer, whether by cautery excision or 
the Halstead operation, is employed in the treatment of the 
ulcer the acid figures should theoretically be the same, for the 
stimuli exciting the secretion have not been altered. 
tice this is found to be the case. 


In prac- 








Acid figures 
























































Name. Date of operation. »efore Acid figures, 1923-24. 
operation. 
1. D. F 1915: Excision gastric ulcer. 60-90 10-52 
2.jJ.G 1917: Excision gastric ulcer, 0-14 23-32 
secondary gastro-enter- 
ostomy in 1922. 
3. S.S. Excision gastric ulcer plus 35-60 49-72 
gastro-enterostomy, 
1917 
4. D. B. Excision gastric ulcer plus 15-65 10-25 
gastro-enterostomy, 
1917. 
5. M. J. Excision duodenal ulcer, 1920: 68-88. 1921: Partial gas- 
gastro-enterostomy plus trectomy for recurrent duodena! 
pyloric exclusion. ulcer. 1923: 0-10. 
6. S. M. Excision duodenal ulcer, 67-90 35-55 
gastro-enterostomy plus 
pyloric exclusion. 
TAS Pyloric ulcer, excision plus | 55-72 
gastro-enterostomy, | 
19. | 
8. A.U Excision gastric ulcer plus 5-25 
gastro-enterostomy, 
9. B.D. Excision pyloric ulcer plus 55-90 
gastro-enterostomy, 
1919. 
10. H. G. Duodenal ulcer excision 67-110 7-80 
plus gastro-enterostomy, 
1919. 
11. D. G. Duodenal ulcer excision 90-100 | 19-55. Before radical op. 1922: 
plus gastro-enterostomy, | | Subtotal gastrectomy for gastro- 
1920. } } jejunal ulcer. 1923: 0-20 
When resection in continuity is employed for the treatment 
of ulcer on the lesser curvature of the stomach, so-called sleeve 
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resection, we find that the resulting secretion of gastric juice is 
antacid. It is difficult to explain this occurrence. Theoretically, 
the stimuli remain the same after operation as they were before, 
but it has long been my opinion that there is a center presiding 
over acid secretion and that this center is located at or near the 
re-entrant angle of the stomach on the lesser curvature. When 
sleeve resection is employed, this center or its nervous connec- 
tions are destroyed or removed, and consequently an achlor- 
hydria results. This explanation would also account for the 


Ettcct of Sub-Total Gastrectonty 
on Acid Production. 


1. Not affected. 

2. Doubtful. 
3._Entirely removed. 
4. Not affected. 


Total result marked. 
75% of patients —No free 
HCl after operation. 
10% of patients — Free 
HCI below 10. 


\ntrum most import- 
ant factor in 
mechanism of acid 


production. 

Fig. 410.—Schematic representation of effect of subtotal gastrectomy on 

free HCl production. Nos. 1, 2, 3, 4 refer to the stimuli which excite the 
function of the acid glands as indicated in Fig. 405. 





achlorhydria that follows upon excision of ulcers on the lesser 
curvature. 

When subtotal gastrectomy is employed for treatment of gas- 
tric and duodenal ulcer, the gastric secretion becomes achlor- 
hydric in about 85 per cent. of the patients. The stimuli which 
are excited through the four channels enumerated above are 
profoundly influenced by this operation. The psychic impulses 
remain constant, but those impulses excited by the contact of 
food in the stomach, and by the hormones elaborated in the 
antrum are entirely done away with. And the hypothetical center 
on the lesser curvature which presides over acid secretion is 
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CHART III 
ACHLORHYDRIA UPON DISCHARGE AND UPON RE-EXAMINATION 






































Ewald test-meal. 

™ Be Date of opera- al ————- 

No. Name. Po Location of ulcer. Before opera-| After opera- | 66 
tion. tion. . 
= | 

4 | A.P. | Dec., 1922 | Gastric. 20-75 | 0-18 | 0-15 

12 C.' a May, 1923 Duodenal. Nothing 0-20 | 0-15 

obtained | 

24 DD. B. Dec., 1923 Duodenal. 68-86 | 0-30 /| 0-19 

25 S. £ Dec., 1923 Duodenal. 35-55 | 0-30 | 0-9 

26 | S.G. | Dec., 1923 | Duodenal. 42-74 0-30 | 0-20 

30 | H.G. | Jan., 1924 | Pyloric. 45-80 0-36 =| 0-10 

35 M. D. Mar., 1924 Duodenal. 50-70 0-25 0-23 

39 H. B. May, 1924 Pyloric. 66-81 0-30 0-15 

54 | J.G. | Dec., 1924 | Duodenal. 82-94 0-10 | 0-16 

56 N.G. | Dec., 1924 Gastric. 50-60 0-20 | 0-16 

58 M. F. Dec., 1924 Duodenal. 33-54 0-30 =} 0-16 

62 L.U. | Jan., 1925 Duodenal. 70-90 0-5 0-41 

65 A. K. Feb., 1925 Duodenal. 40-65 0-30 0-14 

74 M.F. | Apr., 1925 Gastric. 15-29 | 0-20 0-19 

75 =. 4. Apr., 1925 Gastric. 40-65 | 0-12 | 0-15 

77 M. S. June, 1925 Gastric. 22-29 | 0-15 0-15 

81 H.C. | Aug., 1925 Duodenal. 20-62 | 0-32 | 0-16 

85 Ss. G. Oct., 1925 Duodenal. 79-97 | 0-37 =| 0-28 





likewise removed. The absence of free HCl after subtotal gas- 
trectomy has been controlled in these patients by the neutral 
red test! and by fractional test-meals. 

I have stated already that the presence of free HCl in gas- 
tric secretion bears a strong relationship to the formation of 
ulcers of the stomach and duodenum. I have also stated that 
every type of treatment that has been employed in the treat- 
ment of gastric and duodenal ulcers has taken into considera- 
tion the neutralization or the doing away with this free HCl. 
Thus, the internal treatment in addition to diet liberally uses 
large quantities of alkalies; Einhorn tube treatment designs, by 
putting the stomach at rest (?) to diminish the acid secretion. 
Gastro-enterostomy was thought to bring about neutralization 
of the gastric contents by favoring a reflux of alkaline bile and 
intestinal juices through the new stoma into the stomach. The 

1 The neutral red test described by Dr. Winkelstein consists in injecting 
neutral red subcutaneously; if there is any acid in the stomach, the neutral 


red will be eliminated as a red color in the gastric contents; if there is no acid, 
he neutral red does not color the gastric contents. 


‘ 
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CHART IV 
SECONDARY PARTIAL OR SUBTOTAL GASTRECTOMY FOR GASTROJEJUNAL OR 
RECURRENT DUODENAL ULCER 





Acidity before gastro- | _ figures Partial or subtotal AadS Seperes 
No. enterostomy. | before rad. gastrectomy. after rad. 
operation. operation. 
I 1 | 1910: Gastro-enterostomy | 1918: 49-60 | Partial gastrectomy for re- | 1923: 0-20 
B. B. | for jejunal ulcer. | current gastric ulcer. 
| | 
III 2 79-90 | 1923: 40-45 | Subtotal gastrectomy for} 1925: 0-28 
S. RB. | 1920: Pylorectomy for py- jejunal ulcer. 


| lorie ulcer. 


IV 5 1918: Excision duodenal} 1920: 68-88 | Partial gastrectomy for re-| 1923: 0-10 
M.Z. | ulcer, gastro-enterostomy current duodenal ulcer. 
plus pyloric exclusion. 
| 1920: Removal of button. | 
IV 11 90-100 1922: 19-55 | Subtotal gastrectomy for} 1923: 0-20 
D.G. | 1920: Excision duodenal | gastrojejunal ulcer. 
| ulcer, gastro-enterostomy. | 
Vv 9 55-88 } Subtotal gastrectomy for re- | 1923: 0-27 
M. R. 1919: Gastro-enterostomy | tention. 
| forcicatrized pyloric ulcer.| 
VI 6 | 40-60 | Partial gastrectomy for re-| 1924: 0-20 
S.$ | 1915: Gastro-enterostomy current bleeding duodenal 
plus pyloric exclusion for ulcer. 
duodenal ulcer. 
VI 7 61-77 1924: 22-40 | Partial gastrectomy for gas-| 1925: 0-9 
S. PB. 1915: Gastro-enterostomy | trojejunal ulcer. 


plus pyloric exclusion for 

pyloric ulcer: Acidity be- | 
fore second operation 46- 
55. | 





} 1918: _ Excision gastro- | | 

jejunal ulcer. } 

VI 19 | 1916: Gastro-enterostomy | 1923: 34-49 | Subtotal gastrectomy for re-| 1925: 0-12 
L.K. | for duodenal ulcer. . current gastrojejunal ulcer. 

| 1922: Excision gastro- | | 

1 


jejunal ulcer. 


only method of treatment, however, that brings about a per- 
manent and lasting anacidity of the gastric contents is subtotal 
gastrectomy. At the beginning of this chapter it was stated 
that ulcers do not,form in an antacid medium and do not recur 
where that medium has been made artificially achlorhydric. 
This is a bold statement to make, especially so as it is a common 
impression and the teaching of eminent authorities on the sub- 
ject that in about 5 to 10 per cent. of the cases of ulcer of the 
stomach and duodenum the gastric secretion is achlorhydric. 
This impression and teaching cannot be substantiated by a care- 
ful examination of the gastric contents. If you will re-examine 
the histories of ulcer patients, you will find that those who have 
no free HCl in the gastric contents are exceedingly few. We 
have not encountered a single such patient. In the past three 
years I have gained the impression that our views concerning 
the formation of ulcers in antacid stomachs have been obtained 
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from the teachings of our predecessors and not from our own 
clinical experience. This important fact needs further con- 
firmation. 

The third condition upon which the permanent cure of gas- 
tric and duodenal ulcer depends, is that of infection. It is 
utterly immaterial to the question under discussion whether we 
consider this infection as secondary to a distinct focus, e. g., in 
the teeth, the appendix, gall-bladder, etc., the so-called focal 
theory of infection, or whether we consider the infection a pri- 
mary one. The important fact to be remembered is that the well- 
established ulcer of the stomach or duodenum is always an infected 
lesion. The infecting organism is usually the Streptococcus 
viridans. The erosions in the stomach that have formed on the 
surface of the polypoid elevations, described above, become in- 
fected, sooner or later, with this green streptococcus and when 
such infection takes place, the story thereafter is essentially the 
story of infection. Let me illustrate this point. In the active 
period of an ulcer, 7. e., the symptom period, the ulcer area is 
edematous, infiltrated with leukocytes; the peritoneal surface of 
the ulcer is covered with fibrin, and the floor of the ulcer is covered 
with necrotic fibrinous material. The edema, the leukocytic in- 
filtration, the fibrinous involvement of the peritoneum are en- 
tirely dependent upon the severity of the infection, less in the 
milder form of the infection, more in the severer type. Do not 
these pathologic changes in and around the ulcer bear the strong- 
est resemblances to the changes occurring in an acutely infected 
lesion of the appendix or gall-bladder; and just as perforation of 
the appendix or gall-bladder occurs in the severer type of acute 
infection of these organs, so may perforation or hemorrhage 
(when the infected process involves the blood-vessels in the floor 
of the ulcer) take place during the active period of the ulcer 
history. As further clinical evidence of the réle played by in- 
fection there are fever, pain and leukocytosis, and other sub- 
jective symptoms. When the active period of infection subsides, 
the changes that take place in the ulcer are again similar to those 
that are found in the appendix or the gall-bladder that have been 


the seat of one or more attacks of acute infection; thus the edema 
VOL. 8—75 
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around the ulcer subsides and is replaced by dense fibrous tissue. 
The fibrin covering the surface of the ulcer disappears and is re- 
placed by organized adhesions and the floor of the ulcer is 
covered by fibrous tissue, the remains of the inflammatory exu- 
date which covered it during the active period. The picture as 
given above is that which any surgeon who deals with ulcer 
can testify to. And surely it corresponds in every detail with the 
picture afforded by an acutely inflamed appendix or gall-bladder. 

The factors that have been considered above, namely, the 
specific gastritis, the free HCI secretion, and the infection, lead us 
now to formulate the definition of an ulcer. An ulceris an infected 
erosion, the latter resulting from a specific gastritis, in the pres- 
ence of free HCl. 

It is important now to apply the considerations discussed 
above to the treatment of ulcer. To bring about a lasting per- 
manent cure of ulcer it is important that we do away with the 
conditions that have been essential in its formation, namely, 
the chronic specific gastritis, the free HCl, and the infection. 
The internist relies upon the natural tendency of the ulcer to 
heal; he tries to prolong the period of healing by dietary and 
medical means. Some internists insist that patients with ulcer 
should observe strict dietary regulations for a year after an ac- 
tive period of symptoms. Surely this year cannot be devoted to 
the actual healing of the ulcer, for this latter takes place within 
a period of fuur to six weeks. The period of the year is for the 
most part designed to alleviate or cure the chronic specific gas- 
tritis. When the ulcer is recent (in our own clinic we have set 
four months as the period) the possibility of bringing about a 
lasting cure of the specific gastritis and the resulting ulcer is 
very good. Hence we reserve for medical treatment those cases 
whose clinical history is less than four months. This fact en- 
ables us to understand the difference between the results ac- 
complished by medical treatment in private practice and in 
dispensary practice. Private patients are very apt to apply for 
treatment at a period much less than four months from the 
beginning of the symptoms, whereas dispensary patients are 
likely to bear their sufferings for a longer period before apply- 
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ing for treatment. Most internists are very insistent upon 
the long continuance of dietary regulation after healing of 
an ulcer has taken place. Patients, however, are not angels 
and do not follow to the letter the instruction of their med- 
ical advisers. The first thing an ulcer patient does, after the 
ulcer is thought to be healed and the pain and suffering have 
ceased, is to test out the cure. At first he cautiously nibbles and 
tastes of forbidden articles of food. When such deflections from 
the dietary regulation occasion no pain, he tries a little more, 
and then a little more until he eats everything. It is folly 
to believe that an ordinary individual will follow strict dietary 
laws for any such time as a year, his statement to the contrary 
notwithstanding. We reserve, then, for our medical treatment 


CHART V 
REMOTE RESULTS OF MEDICAL TREATMENT IN 
PERCENTAGES 





VEARICAS ron CURED|IMPR BPNIMPJOPER. |PERF. [DEATH 


1922] 22 [4 YR |27.3422.74 9.143184 9.1% 4.5% 
1923) 17 |3 41.2423.54 59%23.5% 0. | 5.9% 
1924) 30 |2 56.6410 4% 664%23.3% 0. | 33% 
1925) 32 | 1 675422 % 9A* 11% 0. 0 









































these recent cases of ulcer, whose history has been shorter than 
four months, and in order to be perfectly fair to all patients where 
there is no urgency for operative interference, we advise all pa- 
tients who have never had the benefit of a thorough medical 
cure, to undergo such treatment before resorting to operative 
interference. The result that has followed this medical treat- 
ment of ulcer is well shown by the follow-up work at Dr. Crohn’s 
clinic at the Mount Sinai Hospital (Chart V). 

A more comprehensive follow-up of the results of medical 
treatment given by Dr. Nielsen is in the Acta medica Scandi- 
navica and is shown in Chart VI (page 1188). 

As regards the operative treatment of gastric and duodenal 
ulcer. It is natural for a patient to expect that the opera- 
tion which he is to undergo will effect a radical and lasting 
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cure of his malady. If the patient is informed prior to the op- 
eration that the chances for recurrence of the disease is at least 
30 per cent. it is very likely that he will decline operative treat- 
ment. The operations that are performed for gastric and duo- 
denal ulcer can be divided into two groups: (a) the palliative 
group, and (6) the radical curative group. In the first or pallia- 
tive group are included those procedures which do not remove 
the conditions which were mentioned in the preceding portions 
of this paper as essential for effecting a lasting and permanent 
cure. They do not remove or cure the specific ulcer gastritis, 


CHART VI 
Ultimate Results of Medical ‘Trcatment 


of Gastric and Duodenal Ulcer. 
2% te 20 years after discharge from Hospital.(Nielsen) 





Duration of Permanently | Permanently Total | Bad 
Symptoms Cured | Cured after — Improved Results 
red. 
Symptoms less than 


‘year before treat- 60% oO 00% 10.7% 23.3% 
ment — 30 cases 





Symptoms ‘2 to 1 ‘ 
year before treat-| 33.3% | 208% 54.1% 16.7% 29.2% 
ment — 24 cases 





Symptoms 1to3 | 
years beiore treat-| 263% 10.6% 36.9% 21% 421% 
ment — 19 cases 





Symptoms 3 to 5 
years before treat; 20% .u 20% 20.7% 53.3% 
ment — 15 cases 








Symptoms 5 to 10 
years before treat- 27% 81% 10.8% 108% 78.4% 


ment - 37 cases 























— 
Symptoms over 10 | 
years before treat- 5.3% 0 5.3% 17.67% T7A% 
ment — 35 cases 








they do not permanently relieve or do away with the free HCl 
production, they do not put an end to the infected condition 
of the gastric mucosa. The most that they aim to do is to re- 
lieve the acidity by favoring regurgitation of intestinal contents 
through the new stoma into the stomach, or through a wide 
opening at the pylorus into the stomach. In this group are in- 
cluded the operations of gastro-enterostomy, with or without py- 
loric exclusion; excision of the ulcer whether with the knife or by 
cautery (Balfour); pyloroplasty of various types,e.g., Halsted, Finney, 
etc. We reserve this type of operation for those patients whose 
physical condition absolutely forbids a radical procedure being 


























OPERATIVE CURE OF GASTRIC AND DUODENAL ULCER 1189 


undertaken. Among such forbidding physical conditions are 
advanced tuberculosis, serious coronary artery disease, extreme 
age, extreme cardiovascular degeneration. There is a group of 
patients in whom the ulcerated process at the pylorus has come 
to a permanent end and in whom the healing process has resulted 
in cicatricial contracture of the pyloric ring or other deformity 
of the stomach. The result of such cicatricial deformities is a 
disturbance of motility. These patients no longer suffer with 
the ulcerative condition, but with the disturbance of motility 
due to cicatricial deformity, and any procedure which restores 
a normal gastric motility, whether it be a gastro-enterostomy 
or a pyloroplasty, is strongly indicated. 

The second type of operation is the radical or curative one, 
namely, subtotal gastrectomy. This operation removes the ulcer 
gastritis, does away with the free hydrochloric acid, and removes the 
infection in the stomach. It thus satisfies all the conditions that 
are essential to bring about a permanent and lasting cure. In 
over 400 patients in whom subtotal gastrectomy has been done, 
there has been to date no recurrent or new formation of ulcer. 
Occasionally a patient will complain of some dyspeptic symp- 
toms, such as constipation, slight epigastric oppression. There 
has been no pain in relation to meals, no vomiting, no heartburn, 
no loss of weight. We permit these patients to eat a regular- 
diet. We ask them to avoid the most indigestible articles of food. 
Sometimes they do and more frequently they do not; but there 
does not seem to be any bad results from such indiscretions in 
diet. I have often been asked whether we had any data bear- 
ing on the condition of the mucous membrane in the stump of 
the stomach several years after a subtotal gastrectomy for ulcer 
had been done. Inasmuch as I never had an autopsy in such 
a patient, I was unable to give any information on this point. 
About five weeks ago the opportunity of gaining such informa- 
tion presented itself. A patient, in whom I had done a subtotal 
gastrectomy seven years before for an ulcer of the lesser curva- 
ture and who had been entirely well up to a few weeks ago, pre- 
sented himself complaining of severe epigastric pain, vomiting, 
and loss of weight. His gastric contents were antacid. An x-ray 
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examination of the stomach showed the suspicious shadow of a 
new-growth in the stump of the stomach. It was my impression 
that the patient had a carcinoma in the stump of the stomach 
and I advised immediate operation. On opening the abdomen 
and separating the adhesions, I found an elastic neoplasm in the 
interior of the stomach. It felt soft and tense. I opened the 
stomach on the anterior wall and found a long polyp, twice as 
wide as the index-finger and as long as the latter, coming from 
the posterior wall of the mucous membrane behind the stoma 
and protruding through the stoma into the jejunum. The neo- 
plasm was a benign one. The symptoms were due to the occlu- 
sion of the stoma by the prolapsing polyp. I excised the polyp 
and took occasion to remove several pieces of mucous membrane 
in the fundus and body of the stomach. The microscopic ex- 
amination of these sections of mucous membrane showed that 
the glandular structure is perfectly normal and intact. The 
acid-producing glands are perfectly normal and intact; the 
acid-producing cells perfectly normal. We must infer from the 
intact condition of the mucous membrane and acid cells that 
the achylorhydria resulted from a lack of stimulus to the acid 
cells. 

It is important to know the direct operative mortality of sub- 
total gastrectomy. From November 1, 1924 to November 1, 
1925 I performed 73 primary subtotal gastrectomies, 11 second- 
ary subtotal gastrectomies, with 5 deaths, a mortality of 5.9 per 
cent. From November, 1925 to May, 1926 I performed 63 pri- 
mary subtotal gastrectomies, with 3 deaths, to which must be 
added one patient who, as a result of a gas anesthesia, de- 
veloped a cerebral hemorrhage which caused his death. Evi- 
dently this death cannot be put down to the operative procedure, 
but is to be attributed to the anesthesia, 63 primary operations, 
with 3 deaths, or 4.6 per cent. mortality. There were in this 
last period 13 secondary operations, with 3 deaths; causes of 
death being pneumonia, acute dilatation of the stump of the 
stomach produced by a patient drinking 2 quarts of ice-water 
from his ice-bag immediately upon his being returned to bed 
after the operation, and the third one died from a cerebral em- 
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bolism. We have in this last period 63 primary subtotal gas- 
trectomies, with a mortality of 4.6 per cent., and 13 secondary 
operations for gastrojejunal ulcers, etc., some of whom had been 
operated four or five times before, with a mortality of 125 per 
cent. The difference between the two is a striking one and brings 
up the important question—is it right to do palliative operation 
first and then a secondary subtotal gastrectomy with a much 
higher mortality, knowing as we do that one-third of the patients 
in whom a palliative operation is done will sooner or later re- 
quire a subtotal gastrectomy? “The proof of the pudding is in 
the eating” is an old adage, and a true one. Before I made sub- 
total gastrectomy the operation of choice for the radical cure of 
gastric and duodenal ulcer, I had to beg my colleagues on the in- 
ternal division of the hospital to refer patients to me for opera- 
tion. Their answer was a smile and a pointing to the cases of 
recurrent gastrojejunal ulcer that were always present in their 
wards. They told me I substituted for the duodenal ulcer a 
much more rebellious ulcer at the new stoma, and they preferred 
to treat their patients by internal and dietary means. Since we 
have adopted the operation of subtotal gastrectomy there are 
no more recurrent or new gastrojejunal ulcers following opera- 
tion. The wards no longer contain the evidences of our own sur- 
gical failures. I do not have to beg them to send me their cases 
for operation. They have been convinced that subtotal gas- 





; trectomy really brings about a radical cure of the ulcer. When, 
; by internal means, they do not bring about a cure or relief, they 
> at once refer these patients for operative radical cure. Let me 


. repeat that up to the present we have not had a single case of 
> recurrent or renewed or new ulcer in the stomach or duodenum 
following the operation of subtotal gastrectomy. 
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APPENDICITIS IN CHILDREN. AN ANALYSIS OF CASES 
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AND THE FIRST SURGICAL (CORNELL) DIVISION OF 
THE NEW YORK HOSPITAL 


APPENDICITIS in children is rather difficult to diagnose and, 
therefore, is usually considered less frequent than in ‘adult 
years. There is no doubt that a very large number of minor 
attacks of appendicitis, especially in young children and infants, 
are overlooked entirely or diagnosed as some other condition. 
In addition to acute inflammations, we find in early infancy and 
from then up very marked chronic changes in and about the 
appendix which are usually styled chronic appendicitis when 
seen in adult years. 


Numerous writers have commented on the fact that even in ~ 


stillborn infants or in immature fetuses these changes about the 
cecum, the ascending colon, and the appendix are present in a 
considerable percentage. There is no doubt that this condition 
should not be called chronic appendicitis in that it implies an 
inflammation of the appendix, whereas the true condition is a 
crippling of the appendix by its abnormal position and by the 
stresses and strains placed upon it through various bands and 
kinks. In this way the normal peristalsis of the appendix is 
unquestionably interfered with severely and there result colic, 
retention of fecal matter, stagnation, and irritation. In the more 
severe instances, there will be true inflammation with definite 
changes in the tissues corresponding to the advanced state of 
the pathology. It would be far better if the term “chronic ap- 
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pendicitis” were used only for those appendices in which definite 
evidence of inflammation is found microscopically. The other 
type should be called crippled or irritable appendices. 

One can scarcely doubt that these are genuine lesions, es- 
pecially when a large series is followed up for a considerable 
period of time after operation. In all probability, exceptionally 
vigorous, healthy children will be troubled comparatively little 
by these bands and kinks of the appendix and the adjacent bowel, 
whereas the neurotic, irritable child who is under par physically 
as well will suffer excessively from reflex disturbances of the di- 
gestion and from very marked constipation. In addition, in a 
certain number of children there will occur the clinical syndrome 
of cyclic vomiting. This does not by any means imply that all 
instances of cyclic vomiting are due to chronic appendicitis or 
to bands about the colon. There is no space to go into the origin 
of these bands and abnormal positions of the appendix and colon 
in this paper. A great deal has been written upon the subject. 
It is highly probable that they are not of inflammatory origin 
at all. 

Leveuf! does not believe in the inflammatory origin of the 
bands, veils, films, and membranes which are commonly des- 
cribed under the name of chronic pericolitis. In more than one- 
third of all necropsies performed on newborn infants, he found 
definite examples of these conditions on the right colon. In- 
deed, all of these conditions have been found in newborn infants, 
and this, together with the fact that the membranes do not have 
an inflammatory structure, proves that they are congenital. 

In recent years the senior author of this article has taken an 
especial interest in examining the appendices of little children 
on every possible occasion, either through a direct attack upon 
the appendix or incidental to an operation for hernia, a lapa- 
rotomy of any form, or postmortem. It is extremely interesting 
to note the high percentage of serious involvement of the ap- 
pendix and especially to note that so many of these cases give 
few or no clinical signs. Another point of interest pertinent to 


1Leveuf: Presse Médicale Paris, No. 36, 465-480, April 14, 1928; Jour. 
Amer. Med. Assoc., June 9, 1928. 
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this investigation is the examination of an appendix which ap- 
pears perfectly innocent at its first inspection. If this appendix 
be lifted up a bit from its normal position and stroked gently 
with the gloved finger once or twice, an amazing change takes 
place. The organ becomes shorter, thicker, and tenser. Its 
vessels becomes markedly congested in places, and in others are 
blanched out by the extreme spasmodic contraction. The ap- 
pendix within two or three minutes will assume the appearance 
of a moderately severe inflammatory attack. This will subside 
within a comparatively short time if no further insult is offered. 
This is mentioned simply to illustrate the fact that the appendix 
can and does change its appearance with extreme rapidity. Un- 
doubtedly, some similar changes occur after the trauma of severe 
repeated examinations through the intact abdominal wall. It is 
probable also that many of the milder attacks of appendicitis 
and appendicular colics are of a similar nature with a complete 
resolution in a very few hours. 

In our series at St. Mary’s Free Hospital for Children and 
the First Surgical (Cornell) Division of New York Hospital,’ 
there is an increasing frequency of incidence of appendicitis, 
both acute and chronic, with the increase in years, but we feel 
very strongly that this is due to the fact that infants and young 
children do not readily make their minor complaints known to 
their parents or their physician. Certainly, the pathologic find- 
ings at operation in a very large majority of the cases would in- 
dicate that a number of previous attacks had occurred. 

The diagnosis of appendicitis in children is more difficult than 
it is in adults. This is because of the difficulty of eliciting an ac- 
curate history and because the physical examination requires far 
more skill than in adult years. Appendicitis must be differen- 
tiated from simple colic, ileocolitis, intussusception, pyelitis, 
cyclic vomiting, tuberculous peritonitis, and retroperitoneal 
lymph-nodes, acute mesenteric lymphadenitis, stone in the kid- 
ney or tuberculous kidney, and very rarely gastric crises. 

There is no royal road to making this differential diagnosis 
and undoubtedly in many instances it is impossible to arrive at 
an accurate conclusion. It has been my habit, therefore, where 
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a child could not be kept under skilful observation by a com- 
petent physician at all times, to advise an operation whenever 
there was an attack at all suggestive of appendicitis. Everyone 
knows the clinical signs: The pain, starting usually in the epi- 
gastrium and finally settling in the right lower quadrant, the 
vomiting, the moderate fever, the fairly rapid pulse, the tender- 
ness and rigidity, the prostration, the leukocytosis, and the poly- 
nucleosis. Any one of these symptoms may be absent in a genu- 
ine attack of appendicitis. In fact, they may all be absent, but 
this is, fortunately, extremely rare. If one or more symptoms 
have been present, and especially if the attacks have been re- 
peated, it is highly advisable to have an exploratory operation 
in the interval. No harm will result and unquestionably a life 
may be saved in this way, which might otherwise be sacrificed 
to a policy of delay. It cannot be emphasized too strongly that 
in these doubtful cases the operation should be an exploratory one 
with ample exposure and a careful examination for any of the 
various lesions which are so commonly found in childhood. If 
conditions will allow, the appendix should be removed even though 
it appears normal at the operation. A careful microscopic study 
should be made, but too much stress should not be laid upon 
this. In a certain number of instances complete relief of symp- 
toms is had by the removal of an appendix which, microscopically, 
is free of lesions. The final proof of the diagnosis should rest 
upon the follow-up. If the child does not have further attacks 
similar to those previously complained of, and if he improves in 
general health, it is reasonable to believe that the appendix was 
at fault. 

A word as to history-taking in appendicitis in children. In 
infants, only the words of the nurse or the parents can be ob- 
tained and, naturally, they cannot express what is actually going 
on in the infant’s abdomen. In young children, however, a 
tactful, careful, and persistent questioning will frequently throw 
much light upon the history. In this history-taking lies the ex- 
planation for the alleged rapid progress of the disease in young 
children as compared with adults. A careful questioning will 
frequently bring out the fact that the child has had vague symp- 
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toms for several days or even a week, and has even suffered some 
considerable pain before the alleged onset, when the child is 
severely stricken and has to stay in bed. The ordinary child 
will play as long as he is able to stand up, whereas in these 
modern days an adult who has the slightest pain in his abdomen 
is almost sure to confide at once in his family physician. It is 
scarcely believable that a pathologic process involving the growth 
of bacteria and the tissue changes such as are seen in appen- 
dicitis could take place very much more rapidly in a child than 
in an adult. Certainly, this is not true of external lesions which 
can be observed with reasonable care. It is probable that some 
slight difference exists in that the tissues of the child react much 
more sharply to the insult of infection, but the progress of the 
disease, in our opinion, is very little more rapid than that seen 
in adult years. 

The physical examination of an infant or child is a matter re- 
quiring extreme gentleness, sympathy, and genuine interest on 
the part of the physician. He must put himself completely en . 
rapport with the child’s mental and physical state in order not 
to frighten the child, and thus destroy any confidence he may 
have in his physician-friend. It is of tremendous advantage, 
wherever possible, to examine an infant or a young child while 
he is asleep. If this be done with great care, much information 
can be obtained as to the genuineness of muscle spasm, rigidity, 
and tenderness, and also as to the existence of an intra-abdominal 
mass. Needless to say, in children, as in adults, it is always wiser 
to begin the examination on the left lower quadrant and to pro- 
gress gently to the left upper quadrant, then the right upper 
quadrant, and, last of all, the right lower quadrant. If one begins 
with the right lower quadrant and touches a tender appendix 
with a rough hand or even finger, he will get no further true in- 
formation out of that child. 

Two series of cases of appendicitis in children have been com- 
piled, one from the records of St. Mary’s Free Hospital for Chil- 
dren, the other from New York Hospital, First Surgical (Cornell) 
Division in New York City, and the results have been analyzed 
as to age, sex, number, and cause of deaths; cases of abscess 
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and peritonitis; pulse, temperature, blood-counts, symptoms, 
complications, sequel, etc. 

The series from St. Mary’s includes those cases admitted be- 
tween January, 1918 and October, 1927. That from New York 
Hospital extends from January, 1915 to October, 1927. There 
were 287 cases of children from one to fifteen years, inclusive, in 
the St. Mary’s series, and 602 cases from New York Hospital, 
aggregating 889 cases. It has been interesting to compare these 
two series with a series from the children’s Surgical Service of 
Bellevue Hospital, reported by Dr. Fenwick Beekman in the 
Archives of Pediatrics, December, 1925. 

Sex.—Of the St. Mary’s cases, 143 were boys and 144 girls, 
as compared to Doctor Beekman’s finding that males greatly 
predominated. The New York Hospital series was divided into 
acute and chronic cases for convenience of analysis, and of 145 
chronic cases, 49 were boys and 96 girls; of the 457 acute cases, 
271 were boys and 186 girls, or 53 per cent. boys and 47 per cent. 
girls of a total of 602 cases. In these two series there were nearly 
as many girls as boys. 

Age.—In the St. Mary’s series, the age incidence did not 
vary greatly from five to twelve years, inclusive. Very few cases 
over twelve are taken at St. Mary’s. The largest number of 
cases occurred at eleven years—38 cases, or 13 per cent. of the 
total. In Doctor Beekman’s series, it was found that incidence 
was rare under five years. At St. Mary’s there were 62 cases of 
five years and under, or 21 per cent. of the total 287 cases. At 
New York Hospital, of the 145 chronic cases, the greatest num- 
ber occurred at fifteen years—32, or 22 per cent. There was only 
one chronic case at five years, and none younger. This was to be 
expected, due to the difficulty of obtaining a history from young 
children. Of the 457 acute cases, the largest number came at 
fourteen years with 58 cases or 12 per cent., but there was very 
little variation between nine and fifteen years. There were 22 
cases of five years and under. ‘The tables on p. 1217 show the 
age incidence of the two series. 

Deaths.—In the series from St. Mary’s there were 17 deaths, 
a mortality rate of 5.9 per cent. from the acute and chronic cases 








- SP @& w= FS = eh hlUlUcelUrhelhClUlhe ef 





—_— = 





APPENDICITIS IN CHILDREN 1199 


taken together. This was slightly lower than the 7.58 per cent. 
death-rate shown by the Bellevue series. Of the 17, 8 were girls 
and 9 were boys, whereas in the Bellevue series the mortality 
rate for girls was twice as high as for boys. Ten of the 17 were 
children six years or over, or 2.2 per cent. of the 225 cases of that 
age limit; and 7 of the deaths were in children five years and 
under, or 9 per cent. of the 62 cases of that age reported. The 
average age of those who died was six and five-tenths years. 
The average time from onset of symptoms to time of operation 
was two and nine-tenth days. The symptoms were naturally 
more marked than in the less severe or chronic cases. All except 
one had vomiting, whereas in the milder cases there was fre- 
quently only nausea, although in the younger cases it was diffi- 
cult to elicit a history of nausea. All the cases had severe pain, 
tenderness, and rigidity in the right lower quadrant and all 
looked extremely toxic. At operation or at autopsy it was found 
that 10 of the 17 cases had perforated gangrenous appendices 
of which 2 had formed localized abscesses. There was one case 
of postoperative appendicitis, in which the coils of gut were ad- 
herent to the old scar of the right rectus incision and had become 
gangrenous. There were 4 cases of acute appendicitis with no 
apparent perforation. Of these one died of pneumonia and em- 
pyema and 3 of general peritonitis. One case died of pneumo- 
coccus peritonitis accompanied by lobar pneumonia; one died 
before operation, and no autopsy was obtained; one died two 
months postoperative of general peritonitis and lobar pneumonia. 
Cultures of the appendix were reported positive in 12 of the 
17 cases; no record of culture was made in those remaining. The 
cultures were usually mixed and were reported as Bacillus coli 
and staphylococcus or as Gram-negative bacilli and Gram-nega- 
tive and positive cocci. Two showed pure culture of strepto- 
coccus, one pneumococcus alone, two more showed diplococcus 
with staphylococcus and streptococcus, and one showed B. 
mucosus capsulatus. Of the 17 deaths, 2 occurred before op- 
eration; of the remaining 15, 12 died within the first eight days 
postoperative, 1 lived twelve days, 1 twenty-four days, and 
1 two months. The cause of death in 16 of the 17 cases was 
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toxemia from spreading peritonitis. One died eight days post- 
operative from lobar pneumonia and empyema, and the culture 
from the chest fluid showed staphylococcus. Of the 16 cases 
with peritonitis, 2 developed pneumonia, 1 with lung abscess. 
One case showed myocardial failure with rapid, weak pulse, 
cyanosis, and dyspnea. 

As stated above, the series of cases at New York Hospital 
was divided into 145 chronic and 457 acute cases. There were 
no deaths among the chronic cases, and 22 deaths among the 
acute cases. That gives a mortality rate of 4.8 per cent. among 
the acute cases or 3.6 per cent. for the whole series of acute and 
chronic cases taken together. The 22 cases were evenly divided 
between males and females—i1 of each. There were 3 deaths 
from the 23 cases of five years and under, a rate of 13 per cent.; 
and 19 deaths from the 579 cases of six years and over, a rate of 
3.2 per cent. The most usual length of time’from onset of symp- 
toms to operation was two days; the longest time was two weeks 
and the patient was brought to the hospital in a moribund con- 
dition; the second longest interval was six days; the shortest 
interval was one day. . The symptoms were all marked, as might 
be expected, in proportion to the severity of the attack. Eighteen 
of the 22 gave a history of vomiting, 2 did not vomit, and on 2 
histories this symptom was not stated. All had rigidity and 
tenderness in the right lower quadrant. It was stated that 3 
had been given a cathartic. The temperature, pulse, and blood- 
counts were high in most cases; the highest temperature was 
104.4° F., the lowest 98.4° F. in a moribund case, and the aver- 
age was 102.3° F.; the highest pulse-rate was 176, the lowest 96, 
and the average 127; the highest blood-count was 26,000, poly- 
nuclears 97 per cent., the lowest 43,000, polynuclears 50 per 
cent., and the average 16,800, polynuclears 83 per cent. The 


immediate cause of death in all except one case was toxemia from 


acute general peritonitis, two following appendiceal abscess. 
The one exception was a case of pylephlebitis with multiple ab- 
scesses of the liver. Besides the peritonitis there were several 
additional complications; one case of pyelitis with possible kid- 
ney stone, one case with a blood-culture of hemolytic strepto- 
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coccus, 2 cases of abscesses of the abdominal wall, and 5 cases of 
multiple abscesses of the abdominal cavity and pelvis, which 
were opened and explored. There were no deaths in those cases 
in which the appendix had not perforated. 

Incisions.—It is of interest to compare the types of incision 
used in the two hospitals. Of the 287 cases at St. Mary’s, the 
McBurney’s incision was used in 164 cases and the right rectus 
in 87 cases, 5 cases were not operated upon, and in 31 records 
there was no report of the type of incision used. This is in con- 
trast to the reports at New York Hospital where the right rectus 
incision was used in 396 cases, and the McBurney in 162. The 
remaining cases were either not operated upon or not reported. 
The McBurney incision was used much more frequently before 
1920, and seldom in the more recent years. It is generally felt 
that the right rectus incision is much to be preferred, as it gives 
better exposure and allows a more complete exploration of the 
abdominal cavity. 

Drains.—Of the 287 cases at St. Mary’s, drains were used in 
142, or 49 per cent. of the cases. Of the 186 unperforated cases, 
drains were used in 41 cases, or 21 per cent. The types of drains 
used were as follows: 


Rubber dam..... aN aos ee aoe 
Cigarette... ... indents , ee 
Rubber tube. . 3 
eee 2 
Cigarette and rubber dam........... . ae 1 
Cigarette and rubber tube. . ee acatarccieat eer one 
Type not specified......... npr eee ea eee 1 


There were 64 cases in which some free fluid was found, although 
an actual spreading peritonitis may not have been present. All 
of these cases were drained as follows: 


Cases. 
NUNES face c5, so aca hee a ks mana 28 
Cigarette..... ee ee eR eee er ne, ee 23 
ae ere ae crate eres 5 
ee a re Eire Se enone oes tara oacptos NV 3 
we pS eee en en eee eee 1 
IE IID oko 8c. Dalek od bb dan Wate ohn dS 4 


voL. 8—76 
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There were 36 cases of appendiceal abscess, all of which were 
drained as follows: 


Cigarette 

Rubber dam... . 
Rubber tube 
RE eee 
Cigarette and Mikulicz 
Type not specified 


Rubber dams and cigarettes were much the favorite types of 
drains—rubber dams were used in 60 cases of the 142 drained or 
42 per cent., and cigarettes in 47 cases or 33 per cent., a total of 
75 per cent. of all the cases drained. 

At New York Hospital drainage was used in 238 cases, 52 
per cent. of the acute cases or 39 per cent. of the total series of 
602 cases. Of these, 83 were used in unperforated cases or 27 per 
cent. of the 302 unperforated cases. The predominating type of 
drain varied from that used at St. Mary’s Hospital. The num- 
bers and varieties were as follows: 


Mikulicz 

Rubber dam... . 

Rubber tube and Mikulicz 
Rubber tube 

Rubber tube and cigarette. 
Rubber dam and Mikulicz. . 
Cigarette and Mikulicz...... 
Cigarette and rubber dam.... 
Rubber tube and rubber dam. 


—e Wu ue ~1 


In the unperforated cases the ciagrette and rubber dam drains 
were most popular, whereas in cases of abscess and peritonitis 
the Mikulicz was used most frequently. The style of drains as 
well as that of incisions appears to have changed with the years 
for after 1920 the Mikulicz was used constantly and the rubber 
dams and cigarettes became less popular. 

Chronic Cases.—It has been interesting to divide the cases 
into acute and chronic, although obviously the dividing line 
cannot be clear cut. Those patients who had had frequent pre- 
vious attacks and who had had rather mild symptoms over long 
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periods with occasional acute exacerbations, were classed on the 
records as chronic cases. At St. Mary’s Hospital there were 47 
which were classed as chronic cases, or 16 per cent. of the total 
series of 287. Naturally their symptoms tended to be milder 
than in the acute cases. Twenty-six or 55 per cent. gave a history 
of vomiting. All had had repeated attacks of pain in the right 
lower quadrant, with or without nausea. The time from onset 
of present symptoms to operation ran from one day, the shortest, 
to six months, the longest. Most of the cases gave a history of 
symptoms for two weeks to two months. The pulse varied 
from 76, the lowest, to 164, the highest, with 105 as the average; 
the temperature varied from 97.4° F., the lowest, to 104.6° F., 
the highest, with 99.5° F. as the average; the blood-count varied 
from 4300, the lowest, to 22,000, the highest, with an average of 
11,800; the polynuclear count was usually normal from 50 to 
85 per cent. In the 47 cases there was one death in a patient who 
had had attacks of pain in the right lower quadrant for six months 
with increasing frequency, accompanied by vomiting. There 
were 5 apparently normal appendices operated upon, or 10.6 per 
cent. of the 47 cases. The operative reports in these cases were 
as follows: 

1. Large mesenteric lymph-nodes—lymphadenitis, appendix 

apparently normal. 

. Appendix not inflamed—possible pathologic gall-bladder. 

. No abnormalities seen. 

. Appendix normal—calcific and caseous lymph-nodes, pos- 
sible tuberculous peritonitis. 

5. Oxyuris vermicularis in appendix. 

In the series from New York Hospital there were 145 chronic 
cases, or 24 per cent. of the total 602 cases. The age variation 
is shown by the table on p. 1217. There were 49 males and 
96 females. Eighty-one cases, or 56 per cent., gave a history 
of previous attacks.. The symptoms were comparatively mild 
and usually had extended over a considerable period. All ex- 
cept one had pain which usually began in the epigastrium or 
around the umbilicus or as generalized abdominal pain and lo- 
calized in the right lower quadrant. Fifty-six of the 145 cases, 
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Figs. 411-414.—Four illustrations of a type of chronic appendix found 
in children in less than two months in the service of St. Mary’s Free Hospital 
for Children, New York. 
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38 per cent., had vomiting; 69 cases, 48 per cent., had neither 
nausea nor vomiting; 22 cases, 15 per cent., had constipation; 2 
cases had diarrhea. One-hundred and twenty-four cases, 77 per 
cent., had tenderness in the right lower quadrant, usually elicited 
only on deep pressure; 34 cases, 23 per cent., had slight rigidity of 
of the right rectus. There were no cases which showed marked 
rigidity. In 20 cases, 13 per cent., the abdominal examination 
was entirely negative. The time from onset of symptoms to op- 
eration varied greatly; the shortest was one day, the longest ten 
years; there were 23 cases who had had symptoms for one year 
or over, 36 cases for one month to one year, 74 cases for under 
one month, and in the remaining cases the time was not stated. 
The pulse varied from 60, the lowest, to 144, the highest, with 95 
as the average; the blood-count varied from 4600, polynuclears 
38 per cent., the lowest, to 32,000, polymorphonuclears 84 per 
cent., with 11,000, polymorphonuclears 71 per cent., as the aver- 
age. The types of incision were right rectus in 88 cases, Mc- 
Burney in 32 cases, and the rest not stated. There were no 


drains used. Twenty-three cases were not operated upon; 


of these, 6 returned later for operation, 3 with chronic and 3 with 
acute appendicitis; 6 left the hospital against advice before op- 
eration; 1 had tonsillectomy, but no appendectomy; 1 had chronic 
endocarditis; 1 developed tonsillitis, and 1 bronchitis, and were 
advised to return later for operation, but did not do so; the 
remaining 7 cases were not operated upon because of the mild- 
ness of the symptoms. Seven patients or 4.7 per cent. were op- 
erated upon in whom apparently no inflammation was found: 
1. Large nodes of the mesentery, but the appendix looked 
normal. 
2. Appendix appeared normal. 
. Appendix not inflamed, but there was a worm in the cecal 
valve. 
. Corpus luteum cyst present, but appendix normal. 
5. Muscles and tissues edematous, appendix apparently 
normal. 
6, 7. Microscopic report was normal appendix, but it was 
found kinked at operation. 
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There were several other cases in which the microscopic re- 
port was a normal appendix, but in which bands, adhesions, 
kinks, or concretions were found at operation, sufficient to ac- 
count for the symptoms. The pathologic reports stated that the 
appendices were either kinked or constricted, somewhat in- 
flamed or congested, contained concretions or fecaliths, had 
bulbous tips, were bound down by adhesions or bands, were 
swollen, elongated, or enlarged, or were retrocecal or hung over 
the pelvic brim. In other words, in all cases except the 7 men- 
tioned above, there was found sufficient abnormality either 
around or within the appendix to account for the symptoms. 
Thirty-four of the 145 cases, or 23 per cent., were attended by 
complications of which the following is a list: 
1. Cystoma of the ovary (one ruptured), 8 cases. 

. Hematoma of wound, 3 cases. 

. Adhesions of peritoneum, 3 cases. 

. Hypertrophy of the tonsils, 2 cases. 

. Mumps, 1 case. 

. Lobar pneumonia and hematoma of wound, 1 case. 

. Bronchopneumonia on fourth postoperative day with 
signs of tuberculosis, transferred to Bellevue. 

8. Acute rhinitis, 1 case. 

9. Acute pharyngitis, 1 case. 

10. Acute tonsillitis, 1 case. 

11. Acute bronchitis, 1 case. 

12. Abscess of wound, 1 case. 

13. Dilatation of sigmoid and cecum, 1 case. 

14. Round worm in tip of appendix, 1 case. 

15. Ascaris lumbricoides in cecal valve, 1 case. 

16. Ringworm, 1 case. 

17. Cellulitis of wound and appendiceal abscess, 1 case. 

18. Adhesions of gall-bladder and undescended cecum, 1 case. 

19. Acute lymphadenitis of mesentery, 1 case. 

20. Chronic endocarditis, 1 case. 

21. Chronic myositis and abscess of flank, 1 case. 

22. Chronic constipation, 1 case. 

Six cases were reported as showing definite sequele: 3 cases 
of acute appendicitis, 2 cases of adhesions of the peritoneum, 
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and 1 case of chronic constipation. In the whole series of 145 


cases there were no deaths. 

Division of Cases.—As in Dr. Beekman’s analysis of cases 
from Bellevue Hospital, the acute cases in the two series have 
been divided, as nearly as possible, into three groups: Those 
which had not perforated; those which had perforated, and in 
which there was free fluid, either at the site of perforation or a 
spreading peritonitis; and those cases which had perforated and 
in which the fluids had been walled off to form an abscess. It 
must be borne in mind, however, that this grouping cannot be 
clear cut, since in some cases it was either difficult to decide or 
was not stated whether perforation had taken place, or there was 
free fluid with no apparent perforation, etc. However, this 
grouping has been followed as nearly as could be ascertained 
from the records. 

Unperforated Cases.—-At St. Mary’s there were 186 cases or 
64 per cent. of the total 287 in which no perforation had taken 
place. These include both acute and chronic cases, as they were 
grouped together in the records. There were 47 chronic cases 
and, therefore, 139 or 48 per cent. of the acute cases unperfor- 
ated. In the acute cases the time from onset of the symptoms 
to operation varied from six hours, the shortest, to ten days, the 
longest. Forty-four cases were operated upon by the end of the 
first twenty-four hours after onset; 27 cases by the end of the 
second day; and 21 cases by the end of the third day. There- 
fore 92, or 49 per cent. of the 186 unperforated cases, were seen 
and operated upon by the end of the third day from onset of 
symptoms. The 47 chronic cases had had symptoms inter- 
mittently over periods lasting from months to years. Forty or 
29 per cent. of the 139 acute unperforated cases were drained. 
The lowest pulse-rate in the acute unperforated cases was 
72, the highest 156, and the average 112; the lowest tempera- 
ture was 97.4, the highest 104.6, and the average 100.4; the 
lowest blood-count was 7100, the highest 39,000, and the aver- 
age 15,000. There were 4 deaths or 2.7 per cent. of the cases. 
The causes of death were: (1) Lobar pneumonia and empyema; 
(2) peritonitis and lung abscess; (3) pneumococcus peritonitis, 
and (4) peritonitis and paralytic ileus. In the cases where per- 
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itonitis caused death it was stated that no gross perforation was 
observed. Five cases were not operated upon. 

At New York Hospital there 302 or 66.2 per cent. of the 457 
acute cases which had not perforated. There were no deaths from 
this group. Eighty-three cases or 27 per cent. were drained. 
Only one case was operated upon which showed a definitely 
normal appendix. Five cases were not operated upon as the 
symptoms subsided. The time from onset of symptoms to op- 
eration varied from six hours, the shortest, to six months, the 
longest, while the usual time was two to four days. The symp- 
toms were intermediate in severity between those shown by the 
chronic cases and the perforated cases. The usual course was 
pain beginning about the umbilicus and later settling in the 
right lower quadrant, accompanied by anorexia, nausea, and 
vomiting. Constipation occurred much more frequently than 
diarrhea. Two hundred and forty-five cases, or $1 per cent. of 
the 302, gave a history of vomiting. In this group the lowest 
pulse-rate was 52, the highest 152, and the average 107; the 
lowest temperature was 98° F., the highest 106° F., and the aver- 
age 101.1° F.; the lowest blood-count was 7000, polynuclears 
69 per cent., the highest 46,600, polynuclears 96 per cent., and 
the average 17,500, polynuclears 83 per cent. 

Abscesses.—At St. Mary’s Hospital there were 36 cases or 
12 per cent. of the total 287 cases which were found at operation 
to have formed abscesses. Of these 10 cases were five years or 
under; 15.8 per cent. of the cases of that age limit. As was to 
be expected, the symptoms in these cases were usually more 
severe than in the unperforated cases. The time from onset of 
symptoms to operation varied from twelve hours, the shortest, 
to three weeks, the longest, with two days as the average inter- 
val. The temperature and pulse of all the perforated cases, ab- 
scesses and spreading peritonitis, were averaged together. The 
lowest blood-count in this group was 14,900, the highest 44,000, 
and the average 23,700; with the polynuclears varying between 
80 and 90 per cent. There were 3 deaths, 8.3 per cent. of the 36 
cases. The causes of death were: (1) Appendiceal abscess fol- 
lowed by toxemia; (2) postoperative distention, relieved by 
fecal fistula, pneumonia, and empyema, and (3) toxic myocar- 
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ditis. Complications which did not end in death were as follows: 
2 cases of bronchopneumonia, 1 case of subdiaphragmatic ab- 
scess and fecal fistula, 1 acute tonsillitis, 1 local purulent per- 
itonitis, 1 megasigmoid and undescended colon, 2 pelvic ab- 
scesses, 1 case with infiltration of both apices of the lungs, and 
1 case was followed by a ventral hernia. 

At New York Hospital there were 81 cases of abscess, 17.7 
per cent. of the 457 acute cases. There were 7 cases five years 
and under; 3 at three years. The usual age was thirteen to 
fifteen years inclusive—36 cases. The time from onset of symp- 
toms to operation varied from twenty-six hours, the shortest, to 
two months, the longest. The largest number of cases was op- 
erated upon after two days of symptoms. The lowest pulse-rate 
was 80, the highest 152, and the average 113; the lowest tem- 
perature was 99.4° F., the highest 104° F., and the average 
101.8° F.; the lowest blood-count was 9500, polynuclears 58 
per cent.; the highest was 43,200, polynuclears 96 per cent.; 
and the average 19,900, polynuclears 84 per cent. There were 
2 deaths, 2.4 per cent. The complications other than those 
which ended in death were as follows: 

1. Acute local peritonitis, 6 cases. 
. Acute general peritonitis, 5 cases. 
. Fecal fistula, 3 cases. 
. Small pelvic abscess, 2 cases. 
. Wound reopened for more drainage, 2 cases. 
6. Infection of wound, 1 case. 
7. Pyopneumothorax, 1 case. 
8. Carcinoid of appendix, 1 case. 

9. Bronchopneumonia, 1 case. 

10. Cellulitis and sinus of abdominal wall, 1 case. 

11. Diphtheria, 1 case. 

12. Acute bronchitis, 1 case. 

13. Otitis media, 1 case. 

Peritonitis.—At St. Mary’s Hospital there were 42 cases of 
spreading peritonitis, 18 per cent. of the acute cases. Of these, 
17 were five years and under, or 27 per cent. of the 63 cases of 
that age. The average time from onset of symptoms to opera- 
tion was two days, the shortest was two hours, and the longest 
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six months. The average pulse of the perforated cases taken 
together was 125, the lowest 82, and the highest 168; the aver- 
age temperature was 101.7° F., the lowest 98° F., and the high- 
est 106.6° F. The average blood-count of the spreading per- 
itonitis cases was 22,400, the lowest 6000, and the highest 38,000, 
with the polynuclears 85 to 90 per cent. Eleven cases died from 
toxemia, 26.2 per cent. of the 42 cases. 

At New York Hospital there were 74 cases of peritonitis, 
16 per cent..of the 457 acute cases. The usual time from onset 
of symptoms to operation was two days, the shortest eight 
hours, and the longest fourteen days. The youngest case was 
four years of age, there were 7 cases of five years and under, 
but the most common age was twelve to fifteen years. The 
symptoms were the most severe of the three groups, with 
nausea, vomiting, and severe pain in the abdomen, especially 
in the right lower quadrant. The average pulse was 119, the 
lowest 84, and the highest 160; the average temperature was 
102.1° F., the lowest 98.4° F., and the highest 105° F.; the aver- 
age blood-count was 20,700, polynuclears 86 per cent., the lowest 
4300, polynuclears 50 per cent., and the highest 43,000, polynu- 
clears 97 per cent. There were 20 deaths, 27 per cent. of the 
cases. The causes of death were toxemia from spreading peri- 
tonitis and paralytic ileus; 1 case of pylephlebitis and abscess 
of the liver; 1 case gave a positive blood-culture of hemolytic 
streptococcus. The complications were as follows: 

1. Wound broke down, 4 cases. 
Sinus formed, 4 cases. 
Pelvic abscess, 2 cases. 
. Blood-culture of hemolytic streptococcus, 1 case. 
. Pneumococcus infection, 1 case. 
Pelvic peritonitis, 1 case. 
. Pyelitis, 1 case. 
. Glycosuria, 1 case. 
. Residual abscess, 1 case. 

10. Fecal fistula, 1 case. 

Complications.—The total list of complications at St. Mary’s 
Hospital, including those already given for perforated cases, is 
as follows: 
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1. Wound infection, 11 cases. 


2. Pneumonia, 3 cases of bronchopneumonia, one with 
pleurisy, 1 lobar pneumonia, 1 lobar pneumonia with 
empyema, 1 lobar pneumonia with subdiaphragmatic 
abscess, and 1 case of tuberculosis of the apices. 
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Fig. 415.—Chart of acute articular rheumatism with signs and symp 


toms simulating appendicitis, with endocarditis and pericarditis; cleared up 
under salicylates. 


3. Tonsillitis or laryngitis with otitis media, 5 cases. 
4. Bronchitis, 3 cases. 
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5. Lymphadenitis of the mesenteric or retroperitoneal 
lymph-nodes, 4 cases. 
6. Nephritis, 3 cases. 


7. Endocarditis or myocarditis, 2 cases. 
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Fig. 416.—Chart of pyelitis—a picture very closely simulating acute 
appendicitis. Child improved under rest and apparently made a complete 


recovery. Note the drop of temperature from 104.8° to 95° F. in less than 
twenty-four hours. 


8. Gonorrheal vaginitis, 2 cases. 
9. Oxyuris vermicularis, 2 cases. 
10. Ascaris lumbricoides, 1 case. 
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Typhoid fever, 1 case. 
Varicella, 1 case. 

Acute rheumatic fever, 1 case. 
Umbilical hernia, 1 case. 
Femoral hernia, 1 case. 


. Diphtheria, 1 case. 

. Adhesions, 2 cases. 

. Acute infective cholangitis, 1 case. 
. Secondary hemorrhage, 1 case. 

. Phimosis, 1 case. 

. Hydrocele of cord, 1 case. 

. Fracture of radius and ulna, 1 case. 


Intussusception of appendix, 1 case. 
Megasigmoid and undescended cecum accompanied by 
abscess of appendix, 1 case. 


Besides the complications in cases of peritonitis and abscess 
already cited, the following is a list of the complications at New 
York Hospital: 
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. Local infection of wound, 26 cases. 
. Pelvic abscess, 9 cases. 

. Cystoma of right ovary, 5 cases. 

. Fecal fistula, 5 cases. 

. Bronchopneumonia, 4 cases. 


Lobar pneumonia, 4 cases. 


. Acute bronchitis, 4 cases. 

. Acute otitis media, 3 cases. 

. Abscess of abdominal wall, 3 cases. 

. Pyelitis, 2 cases. 

. Tonsillitis, 2 cases. 

. Abscess of peritoneum, 2 cases. 

. Acute salpingitis, 2 cases. 

. Abscess of parotid, 1 case. 

. Pneumococcus infection of peritoneum, 1 case. 

. Abscess in flank, 1 case. 

. Pylephlebitis and abscesses of liver, 1 case. 

. Blood-culture of hemolytic streptococcus, 1 case. 
. Extraperitoneal abscess, appendix not removed, 1 case. 
. Tuberculous mesenteric lymph-nodes, 1 case. 
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21. Gonorrheal infection of vagina, 1 case. 

22. Diphtheria, 1 case. 

23. Glycosuria, 1 case. 

24. Cystitis, 1 case. 

25. Meckel’s diverticulum, 1 case. 

26. Subphrenic abscess and pneumothorax, 1 case. 

27. Carcinoid of appendix, 1 case. 

Sequele.—At New York Hospital there were 20 cases, 
4.3 per cent. of the whole, followed in the Outpatient Depart- 
ment in whom definite sequela were found to have occurred. 
There were 13 cases of ventral hernia, 2.8 per cent., which re- 
turned to the hospital for further operation. Besides these there 
were 3 cases of sinus of the abdominal wall, 2 ‘cases of post- 
operative adhesions of the peritoneum, and 2 cases of cellulitis 
of the operative wound. At St. Mary’s Hospital the incidence 
of sequelze was about the same. 

Summary and Conclusions._-1. Two series of cases of ap- 
pendicitis in children taken from the records of St. Mary’s 
Free Hospital for Children and New York Hospital have been 
analyzed as to age, sex, number of deaths, etc. 

2. At St. Mary’s Hospital it was found that the number was 
evenly divided between boys and girls; at New York Hospital 
the number of cases in boys was slightly higher. 

3. The disease was much less common under five years of 
age, probably due partly to the difficulty in diagnosis. The 
number of cases increased with the increasing age of the pa- 
tient, the largest number occurring between nine and fifteen 
years. 

4. The number of deaths in both series was evenly divided 
between boys and girls. The death-rate was much higher in the 
cases under five years and decreased as the age of the patient 
increased. The rate was highest in the perforated cases and 
lowest in the chronic cases, as was to be expected. The most 
common cause of death was toxemia from spreading peritonitis. 
The most important factors which affect the death-rate in acute 
appendicitis are: (1) The severity of the attack itself, since 
many give a history of frequent previous attacks from which 
they have recovered without surgical interference; (2) other 
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things being equal, the earlier the diagnosis in acute cases, the 
lower is the death-rate; (3) the administration of a cathartic 
may hasten the perforation of an otherwise only moderately 
inflamed appendix. Cathartics are so frequently given to chil- 
dren with abdominal symptoms that their importance must be 
emphasized. 

5. The most common type of incision at St. Mary’s was the 
McBurney and at New York Hospital the right rectus. The 
latter is now generally used and found to be more satisfactory. 
The most used types of drains at St. Mary’s were the rubber 
dam and cigarette, and at New York Hospital the Mikulicz. 

6. The so-called chronic cases, which gave a history of re- 
peated attacks, formed about one-eighth of the total series at 
St. Mary’s and one-quarter at New York Hospital. The symp- 
toms were usually milder than in the acute cases and had ex- 
tended over a longer period of time. 

7. The acute cases were divided into those which had not 
perforated, those which had perforated and formed abscesses at 
the site of perforation, and those which had perforated and had 
free fluid in the abdominal cavity. It was found that the 
symptoms, signs, pulse, temperature, and blood-count, increased in 
the order given above, the average blood-count was always above 
normal, but. the average temperature was not above 102.1° F. 
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8. There was a variety of complications, but the most com- 
mon were wound infections and pneumonia. 
The authors wish to extend their thanks to Professor Charles 
L. Gibson of the Cornell Division of New York Hospital, 
the members of the Attending Staff of that Division, and to the 
Attending Staff of St. Mary’s Hospital for Children, for the 
privilege of reporting these cases. 
AGE INCIDENCE OF CHRONIC CASES AT NEW York Hospit AL 
Years. | | | | | | 
1 9 | 10} 11 | 12 13 | 14 18 | Total. 
Cases. | | | 
0 | 7 13 | 20 | 18 | 18 24 | 32 145 
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CLINIC OF DR. I. W. HELD 


Betu Israet Hospitrar 


ROENTGEN DIAGNOSIS OF GALL-BLADDER DISEASE 


In 1901 Carl Beck, of New York, was the first to succeed in 
visualizing gall-stones roentgenologically. Since then efforts 
have been untiring to improve the method of x-ray diagnosis of 
the gall-bladder. It is to the credit of the American roentgen- 
ologists, notably among whom are Leonard and George, Carman 
and his co-worker Miller, Pfahler, Case, Caldwel, L. G. Cole, and 
others, who have made most important contributions in this 
field of work. The work of Knox in England and Thurston in 
Holland likewise deserves special mention. Haenisch of Ger- ° 
many also made valuable contributions in this field. 

In the study of the gall-bladder by means of the Roentgen 
ray a number of methods are at present in vogue, and because 
each has its special usefulness, a discussion of all methods seems 
to us worthy of consideration. 

In view of the fact that the recent, epoch-making discovery 
by Graham, Cole, and Copher, making it possible to visualize the 
gall-bladder by means of halogen dye, has yielded such excellent 
results, this method will be discussed first. It must be empha- 
sized, however, that the roentgenologic method alone—no mat- 
ter how perfect—will lead often to mistaken diagnoses. If 
we were to rely mainly on radiographic evidence in any ab- 
dominal disease, diagnosis would register a marked step back- 
ward, as stated aptly by C. H. Mayo many years ago. 

The importance of the cholecystographic method is indi- 
cated by the fact that almost immediately after the first publi- 
cation by Graham, Cole, and Copher, in February, 1924, it 
gained world-wide recognition. The accomplishment of Graham 


and his co-workers is the outcome of an important discovery 
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by Abel and* Rowntree who, when investigating the pharma- 
cologic properties of certain substances, discovered that phenol- 
tetrachlorphthalein was excreted in the bile after intravenous 
injection. They suggested the use of this dye as an indicator 
of liver function. Rowntree, Hurwitz, and Bloomfield im- 
mediately embraced the use of this dye in the study of hepatic 
function, and Rosenthal introduced a method by which it was 
possible to prove the practical value of this substance as a liver 
function test. 

Graham and Cole first used the chlorine and calcium com- 
pound of phenolphthalein for cholecystography, but it proved 
toxic. The bromin compound was tried next and found more 
suitable. This is the sodium salt of tetrabromphenolphthalein 
in which four atoms of hydrogen are replaced by four atoms of 
bromin. In February, 1925 Graham, Cole, and Copher an- 
nounced the success obtained by sodium _ tetrabromphenol- 
phthalein in visualizing the gall-bladder. Their work was not 
only an impetus to diagnostic study but proved that it was 
possible to study the physiologic function of the gall-bladder 
by this method, verify many of the established physiologic facts, 
and do away with existing controversy regarding the physiology 
of the gall-bladder and ducts, which otherwise would have been 
impossible. This is why cholecystography is not only an impor- 
tant diagnostic method but is even more important as a means 
of studying the function of the gall-bladder and the larger ducts. 

Before discussing the physiologic and diagnostic importance 
of cholecystography, let us, for completeness sake, review the 
methods of employing the dye. 

Methods of Employment of the Dye.—-The intravenous in- 
jection of sodium tetrabromphenolphthalein was originally ad- 
vised by Graham, Cole, and Copher. Whitaker and Milliken 
soon afterward proved that this, when pure, is no more toxic 
than bromin, and that because it has a higher atomic weight 
may be given in one-half the dose—which is 0.4 gm. per kg. 
body weight—and is, therefore, of greater advantage. It is 
given in 10 per cent. solution, to which 2 c.c. of 10 per cent. 
sodium carbonate are added. In this solution it causes a shadow 
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as opaque as that of bromin. This was soon confirmed by 
Graham, Cole, and Copher. Since then the sodium tetraiodo- 
phenolphthalein compound is almost universally used. Car- 
man, as well as Herrman, advised the bromin preparation by 
mouth, and the iodin preparation intravenously. At present, 
however, sodium tetraiodophenolphthalein, as advocated by 
Whitaker and Milliken, is used almost exclusively. 

Regarding the toxicity of phenolphthalein, the work of Otten- 
berg and Abrahamson is of great interest. These authors found 
that doses of phenoltetrabromphthalein 0.1 per kg. body weight, 
in experimental animals, cause no symptoms; 0.2 cause weakness; 
0.3 to 0.4 cause severe weakness, and 0.4 to 0.5 bring on con- 
vulsions with respiratory failure, with evidence of congestion 
and even necrosis of the liver. 

The studies of Bick and Wallace of the toxic effect of dyes 
convinced them that the use of the dye in certain circumstances 
is not free from risk. Normal bile containing the dye intro- 
duced experimentally into the pancreatic ducts is sufficient to , 
produce pancreatitis. They concluded, therefore, that in cases 
of cholecystitis in which stones are present in the common bile- 
duct and the conditions are otherwise favorable for the retro- 
jection of bile into the pancreas, the danger of acute pancreatitis 
will be much greater if the regurgitation contains the dye. It 
is a good precaution from a clinical standpoint not to use the 
dye in cases of jaundice of the obstructive type. 

The technic of the intravenous method—according to Graham 
and Cole—is as follows: 3.5 to 5 gm. of the salt are dissolved 
in 35 to 40 c.c. of sterile distilled water. This solution is filtered 
and sterilized again in a boiling water-bath for fifteen minutes. 
Ii the salt is kept in the dark it is stable for thirty-six hours. 
The injection must be given very slowly, consuming at least six 
minutes. 

At 8.30 A. Mm. 20 c.c. are injected, and at 9 A. M. another 20 
c.c., the patient lying on the right side. Then 2.5 gm. of 
bicarbonate of soda are given every three hours while the pa- 
tient is awake, to aid gastric and duodenal rest. Bicarbonate of 
soda prevents the emptying of the gall-bladder, and aids in the 
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concentration of the dye. No lunch is permitted. The evening 
meal, eaten early, consists mainly of carbohydrates. 

The films are taken four, six, eight, twelve, twenty-four, and 
thirty-six hours after the injection. Carman and Counseller, 
however, advise that films be taken only five, eight, and twenty- 
four hours after the injection. 

The shadow of the gall-bladder begins to appear three hours 
later, reaching its maximum in six to twelve hours. Occa- 
sionally, unpleasant sensations, such as dizziness, nausea, body 
pains, and a fall in blood-pressure, are produced after the injec- 
tion, but these effects are transient. The fall in blood-pressure 
may be relieved by the intramuscular injection of 0.5 to 1 c.c. 
of 1:1000 adrenalin solution. A local skin reaction should be 
avoided by preventing any of the substance from escaping 
under the skin, because if it does it causes marked induration 
and sometimes necrosis. If there is escape under the skin, hot 
foments will give relief. Palefsky devised a special syringe to 
perfect the intravenous method of the dye. According to him, 
the method is so simple that it may easily be used in the office 
and outpatient departments. He claims, also, that there are 
no untoward effects, and if this is correct, certainly it would 
prove of great advantage. 

Whitaker, Milliken, and Vogt were the first to advise the 
oral administration of the halogen compound, stating that if 
the capsules are so hard as to pass from the stomach undissolved, 
gastric irritation is prevented. They advocate hardening the 
capsules by coating them with salol, keratin, gluten, or some 
substance insoluble in stomach fluids, but soluble in the intes- 
tines. The dye is absorbed from the intestines, and passes 
through the liver into the gall-bladder, casting a shadow equally 
dense to that obtained by the intravenous method. This proved 
to be correct to a large extent, and at present oral administration 
is widely accepted because it is a method that may be employed 
in ambulatory cases, in hospital outpatient departments, and 
in private practice. 

Stewart advocates the use of ampules named “iodeikon”’ 
(Mallinckrodt). One ampule of this substance is placed in 
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eight No. 3 gelatin capsules for the average patient, weighing 
150 pounds. If the patient weighs more, more capsules are made 
up from another ampule for each additional 25 pounds of weight. 
The drug is contained in sealed colored ampules and its fresh- 
ness may be relied upon. The ampules are opened only when the 
patient arrives in the office. After they are filled, they are 
dipped in a solution of keratin and placed on a screen to dry, 
requiring about ten minutes. The formula for the keratin is as 
follows: Keratin 7 parts, dissolved in equal parts of dilute alcohol, 
and 10 per cent. of ammonia water, sufficient to make 10 parts. 

It is well known, however, that even if the dye be given in 
capsules which dissolve in the stomach, there are no more un- 
pleasant effects than if given in the hardened form. In fact, it 
is of greater advantage to give capsules which dissolve in the 
stomach, because in this way we have a greater percentage of 
gall-bladder shadows. It is well known that gelato-durat cap- 
sules frequently remain undissolved in the colon. For a long 
time we have given the powdered form with apple sauce. This | 
proved very efficacious because we found that the capsules 
which are supposed to dissolve in the stomach frequently pass the 
stomach undissolved. 

The most efficacious method for the oral administration of 
the dye was worked out by Levyn and Aaron. Their method is | 
based on the theory that the free acid of tetraiodophthalein in a 
finely divided state is transformed by the duodenal contents into 
a soluble salt which is absorbable. Adding fruit juices to the 
dye precipitates the free acid and renders it available for absorp- 
tion. Grape juice is used for that purpose. The tartaric acid 
in the grape juice is more than sufficient to change the dye sodium 
salt to free acid. There is a special solution made according to 
the method of Levyn and Aaron at present on the market. We 
are at present using dye dissolved in grape juice and very seldom 
have we encountered a patient who did not retain the dye. 

Anderson pointed out that the vomiting which was originally 
thought to be due to the presence of the dye in the stomach is 
not correct. He argues correctly that if the vomiting were 
entirely due to the action of the drug on the stomach, the pres- 
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ence of dye in the vomitus would be expected. In one case {where 
he radiographed the vomitus, a shadow equally as dense as 
that given by an equal bulk of tap-water was seen, thus showing 
absorption of the dye. The vomiting is, therefore, not due to 
local action on the gastric mucosa. The dose by mouth is usually 
2.5 gm., divided in capsules of 0.3 gm., two of which are taken 
every fifteen minutes. 

The day before the dye is administered, several films are 
taken of the gall-bladder region in order to determine whether 
the gall-bladder or calculi can be seen without the dye. A film 
is also taken of the abdomen in order to determine the dis- 
tribution and quantity of gas in the colon. If an excessive 
amount is present, a tablespoonful of carbo animalis is taken 
just before retiring. We can fully confirm the findings of Ziegler 
and Hirsch that charcoal causes absorption of the gases in the 
colon. The day on which the dye is taken the patient is allowed 
only a light diet, and the last meal is taken between 5 and 
6 P. M., consisting of carbohydrates and fats. Stewart right- 
fully advises fat with the meal because of the well-known fact 
that fat empties the gall-bladder. The dye is usually adminis- 
tered about two hours after the last meal. 

The meal, according to Stewart, consists of the following: 
Creamed chicken, baked potatoes, bread and butter, and a 
glass of milk. We adhere almost entirely to this meal, with 
the exception of chicken. While there is no disadvantage in 
allowing chicken, we find it more advisable not to allow proteins 
before the administration of the dye. An enema of 2 pints of 
water and 2 teaspoonfuls of salt is given before retiring and the 
following morning. 

If the patient gives a history of obstinate constipation, a 
high colonic irrigation is ordered. The day the dye is given 
it is best not to give any laxatives by mouth because the in- 
creased intestinal peristalsis may hasten the evacuation of the 
undissolved dye in the colon before it is absorbed in the liver. 
A laxative, however, may be given the day before the gall- 
bladder films’ are taken without dye in order to cleanse the 
colon thoroughly. 
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William Snow made the interesting observation that if the 
gall-bladder fills faintly without the dye and the same shadow 
is observed sixteen or seventeen hours after the administration 
of the dye, the diagnosis of hydrops of the gall-bladder is justi- 
fiable. The veracity of this observation was confirmed by a 
number of operated cases. 

An excellent laxative is Glauber’s salt, 1 tablespoonful taken 
early in the morning on the day of examination, or licorice 
powder, 1 tablespoonful the night before. The patient should 
lie on the right side for half an hour after the dye is taken. 
Plenty of water may be taken until the patient retires. To 
each glass of water a teaspoonful of bicarbonate of soda should 
be added. In order to prevent untoward effect, we, like Pribram, 
have found that atropin in doses of } to $ mg. before retiring is 
very effectual. Baetzner advocates the employment of 1 mg. 
of atropin, together with camphor and papaverin before the dye 
is given. About twelve to fourteen hours after the adminis- 
tration of the dye—about 9 a. m.—the first film is taken on an 
empty stomach. 

If the gall-bladder is not well visualized, and if it is noted 
that the dye is distributed undissolved throughout the colon, or 
should a mottled, dense appearance of some portion of the liver 
be noticed, indicating the presence of the dye, the patient is 
given a teaspoonful of bicarbonate of soda in half a glass of 
water, and one or two hours later films are again taken. Quite 
frequently the gall-bladder, previously only poorly visualized, 
casts a distinct dense shadow. In some cases the reabsorption 
from the intestines into the liver may take much longer, so that 
a dense shadow of the gall-bladder is obtained about twenty to 
twenty-four hours after the oral administration of the dye. 
Indistinct visualization of the gall-bladder should be considered 
only as a sign of gall-bladder disease if it is certain the dye was 
absorbed from the intéstines. 

Those who still use capsules should take a film in order to see 
if the capsules are undissolved, and whether the dye is present 
in the colon. If they are freshly prepared in the office, as advo- 
cated by Stewart, there isa greater percentage of positive results. 





1230 I. W. HELD 


Pribram, Gruenberg, and Strauss recommend emptying the 
gall-bladder by the intramuscular injection of 2 c.c. of pituitrin 
so that the dye may reach the gall-bladder sooner. 

Einhorn and Stewart, and later Stewart and Ryan, advocated 
the administration of the dye into the jejunum through the 
duodenal tube. By this method they claim that only a slight 
reaction, such as faintness, vomiting, and diarrhea appeared in 
a number of cases, and that the reaction lasted only a short 
time. They rightfully pointed out that the iodin compound 
intensifies the shadow of the liver, and some of their cases aided 
them to differentiate irregularities and nodulation along the 
lower border of the liver, as well as enlargement of the liver. 
Stewart himself, a great advocate of this method, advises its 
employment only in hospital patients. 

Stegeman has worked out a technic for the rectal administra- 
tion of the dye. He gives castor oil in the morning. At 5 P. M. 
of that day an enema and an intragluteal injection of pituitrin 
are given. At 8 Pp. M. 1 mg. atropin is given intramuscularly. 
After this, the dye is given by enema in a proportion of 0.12 to 


each kilogram body weight, in solution 1 : 30. In this country 
Weiss independently advocated the rectal method. Boardman 
and McKenzie tried this rectal method, found it to be of no 
advantage, abandoning it soon, and their opinion is shared by 
all authors. 


The untoward effects of the oral administration of the drug 
were classified by Graham, Cole, and Copher, who divided the 
reaction into three degrees: 

1. The patient complains of slight headache, vertigo lasting 
for a few seconds to a few minutes; 

2. The same symptoms lasting several hours; and 

3. Nausea, vomiting, backache, slight tachycardia, and a 
temporary fall in blood-pressure. 

We have employed the oral administration in about 400 cases. 
The unpleasant effects are not very marked. At most, there 
is some nausea, rarely vomiting. In only a very few cases were 
the nausea and vomiting so severe as to last all night. This 
condition usually occurs in extremely neurotic individuals. It is 
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our impression that the untoward effects of the dye are more 
dependent upon the nervous status of the individual than 
upon the dye. Hence we believe the employment of } to { mg. 
of atropin the night the capsules are taken is very useful be- 
cause it tends to allay the irritation of the vagus. Collapse 
manifestations were not noticed in any case, and there was no 
serious fall in blood-pressure. 

Dyas, Sheldon, and Dyke report a case where death followed 
the oral administration of the dye. At necropsy a tear of the 
liver capsule was found at the most dependent portion of the 
right lobe. The other abdominal organs were normal. There 
seems to have been a degeneration of the hepatic cells. The 
tear in the capsule presumably occurred as a result of the in- 
creased pressure within the liver brought about by the hemor- 
rhage from the sinuses. 

Cole, Copher, and Graham advocate the employment’ of 
phenoltetraiodophthalein for purposes of cholecystography. The 
advantages are that a smaller dose is required and that simul- 
taneously with the cholecystographic study of the gall-bladder, 
it is possible to measure the excretory function of the liver. The 
largest amount of retention of dye has been observed in patients 
having jaundice due to obstruction of the common duct with 
stone, catarrhal jaundice, advanced cases of atrophic cirrhosis of 
the liver, or duodenal ulcer accompanied by an inflammatory 
process in the gall-bladder. The average figures for the retention 
of the dye in the blood-serum in these diseases are respectively 
55, 90, 47, and 58 per cent., half an hour after the administration 
of the dye. 

Technic.—The dye is dissolved in freshly distilled water, in 
sufficient amount to produce a solution the concentration of 
which must not exceed 8 per cent. The solution is filtered and 
sterilized in a water-bath for fifteen to twenty minutes. It 
is given in the morning and a specimen of blood is taken half 
an hour after its administration, and one hour later another 
sample. 

The cholecystographic examinations are made at four, eight, 
and twenty-four hours, and normally about 12 per cent. remains 
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in the blood at the end of half an hour, 5 per cent. at the end 
of one hour. The patient’s serum is compared to standards, and, 
in a manner similar to that advised by Rosenthal when using 
phenoltetrachlorphthalein, at least 12 to 14 c.c. of blood must 
be collected as the half-hour sample to furnish enough serum to 
use as control. 

Half of the serum obtained from the half-hour sample of 
blood is placed in one hole of the box. Beside it is placed a tube 
containing distilled water. In front of the tube of water is 
placed the other half of the serum obtained from the half-hour 
blood sample, and a drop of 10 per cent. sodium hydroxid is 
added to bring about the color. On account of the variation in 
the amount of serum, which may be obtained for determination, a 
reading should be made after the addition of the ¢ ‘op of 10 per 
cent. sodium hydroxid, and a little more alkali added to see 
whether the deepest color has been produced. If too much 
alkali is added, the purple red color will turn brownish, and may 
lead one into a reading which is higher than the correct one. In 
front of the tube of serum to which the alkali has not been 
added are placed tubes of the standard until one is found that 
matches the color reflected through the tube of alkali serum and 
the tube of water. The standards are made by adding 48 mg. 
of phenoltetraiodophthalein to 100 c.c. of water. Various dilu- 
tions of this are made down to as low as 5 per cent. To all the 
water used in the dilutions and preparations of solutions, 2 c.c. 
of 10 per cent. sodium hydroxid must be added to prevent fading. 
While not in use standards must be kept in a dark place to 
prevent fading. 

The technic we have employed in this work is as follows: 

The Bucky diaphragm is always used, except in cases where 
the patient is unable to co-operate in the matter of holding his 
breath, when exposure should be made without it. It is im- 
portant that the patient be drilled in holding his breath for the 
required time—this cannot be emphasized too strongly. With 
a little patience on the part of the operator, it can be managed. 

The tube is centered over the gall-bladder region, at a dis- 
tance of 26 inches from the film, and a small cone is used. 
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With the Coolidge radiator-type tube, we use 4-inch gap, 
40 ma., 3 sec., for thin patients. For patients of about 150 pounds, 
we use 5-inch gap, 40 ma., and 4 sec.; for heavier patients, we 
use the gas tube, 53-inch gap, 50 ma., and 4 sec. Where the 
Bucky diaphragm is not used, we use, preferably, the gas tube 
4-inch, 50 ma., { for thin to ? for very stout persons, using 
small cone and diaphragm. 


A 





Fig. 417.—Most of the capsules undissolved in colon. Gall-bladder shadow 
cast by dissolved capsules. 


At times it is necessary to rotate the patient slightly in order 
to throw the gall-bladder out of the superimposed shadows 
produced by gas in the colon, rib shadow, or spine. The best 
position, in such cases, is to have the patient in the fourth oblique 
position, that is, the right posterior side against the film, and 
the left anterior side toward the tube, centering the tube in 
the gall-bladder region under the rib and tilting it upward. 

Cholecystography as an Aid in the Study of the Physiology 
of the Gall-bladder.—The most conclusive and painstaking 
work on the physiology of the gall-bladder by means of the dye 


was carried out by Sosman, Whitaker, and Edson. 
VOL. 8—78 
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These investigators experimented on healthy first-year 
medical students in Harvard University, and were able to de- 
termine very important physiologic facts. They showed defi- 
nitely that the gall-bladder empties its contents into the duo- 
denum in response to the ingestion of food, depending upon the 


chemical constituents of the food substance. Fat causes marked 
emptying of the gall-bladder with considerable diminution in its 
size. Carbohydrates have no effect on the emptying. Peptone 
and lean meat cause normal emptying. Albumen of raw egg 
has no effect. Pure olive oil causes diminution in the size of the 


Fig. 418.—Gall-biadder superimposed Fig. 419.—Gall-bladder in the 
by gas in colon. oblique position. 


gall-bladder in dogs, but not in man. Sodium bicarbonate in- 
creases the density of the shadow. Physostigmin, pilocarpin, 
pituitrin, and adrenalin administered subcutaneously have no 
constant effect. Dilute hydrochloric acid by mouth or through 
the duodenal tube, nitroglycerin, meat extract, cinnamon, starch, 
and sugar also have no constant effect. Taurocholic acid given 
to dogs showed that the size of the gall-bladder increased, but 
the density diminished. Secretin has no effect. In order to 
demonstrate the importance of the action of the sphincter of 
Oddi, they sewed a tube to the papilla of Vater in order to 
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make the sphincter incontinent. After the animal fully re- 
covered, the dye was introduced intravenously and only a weak 
shadow was seen three times, and no shadow four times, proving 
that an intact sphincter is necessary to obtain a normal chole- 
cystogram. These authors likewise demonstrated the im- 
portance of the concentrating power of the mucous membrane 
of the gall-bladder. They scraped off the gall-bladder mucosa 
in a number of dogs, and then introduced the dye intravenously. 
Under such conditions no gall-bladder shadow was obtained. 

An important observation was likewise made by these authors 
regarding the réle the mechanical factors play in the emptying 
of the gall-bladder. They found that increased intra-abdominal 
pressure, strenuous exercise of the abdominal muscles or forced 
respiratory movements had no effect on the size of the gall- 
bladder shadow, unless the duodenal tube was in situ, and the 
individual experimented with exercised gagging action. These 
findings would tend to throw doubt upon the accuracy of those 
who state that the respiratory mechanism is the main factor in 
the emptying of the gall-bladder, and would indicate that the 


contractile power of the gall-bladder plays the main réle. Higgins 
demonstrated experimentally with absolute certainty that the 
gall-bladder’s emptying depends upon the contractility of its 
musculature. 


Silverman and Manville, by cholecystography, were able to 
prove the correctness of Meltzer’s and Lyon’s assertion regarding 
the emptying of the gall-bladder by means of magnesium sul- 
phate. After obtaining the shadow of the gall-bladder, they 
introduced 50 c.c. of a 25 per cent. solution of magnesium sulphate 
through the duodenal tube. After the gall-bladder bile was ob- 
tained, a considerable reduction in the size of the gall-bladder 
shadow resulted. 

Renaud, also, found that magnesium sulphate introduced 
through the duodenal tube has a marked effect upon the empty- 
ing of the gall-bladder. If pilocarpin is injected subcutaneously, 
before the introduction of magnesium sulphate, the action of 
the latter is diminished and the gall-bladder does not empty. 
The findings of Renaud confirm, therefore, the experimental 
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work of Doyen. Renaud likewise found that pituitary extract 
causes gall-bladder contraction. On the basis of such findings, 
he draws the therapeutic conclusion that magnesium sulphate 
introduced directly into the duodenum should be given in cases 
of hypertonic gall-bladder and pituitrin in the atonic gall- 
bladder. 

Saralequi observed a distinct effect of pituitrin upon the 
peristalsis of the gall-bladder. The maximum effect was pro- 
duced in twenty to thirty minutes. A great deal of conclu- 
sive and important work regarding the action of pituitrin on 
the gall-bladder was done by Schondube and Kalk in von Berg- 
mann’s Clinic in Frankfort. Their work led them to the con- 
clusion that the injection of 2 c.c. of pituitrin subcutaneously 
with the duodenal tube im situ causes the gall-bladder to expel 
its contents, thereby demonstrating the contractile power of 
the gall-bladder with absolute certainty. The bile begins to flow 
twenty minutes after the injection. That the bile comes from 
the gall-bladder is proved by the fact that it contains 100 mg. 
of bilirubin, whereas the liver bile contains only 20 mg. to 
100 c.c. In some cases of cholecystectomy bile containing 
100 mg. of bilirubin is at times obtained several months after 
operation, thereby simulating gall-bladder bile. Kalk and 
Schondube, like other authors, found that the action of pituitrin 
is not positive in all cases, and it is not always possible to draw 
conclusions why it is effectual in some and not in others. 

The action of peptone on the gall-bladder—first demon- 
strated by Stepp—was confirmed by cholecystography. It was 
found that 5 to 10 per cent. solutions of peptone, introduced 
through the duodenal tube, cause considerable reduction in the 
size of the gall-bladder shadow in fifteen to thirty minutes. 

Another important physiologic fact was proved by Copher, 
namely, that the bile is not absorbed in the gall-bladder, as 
asserted by Sweet and by Halpert, but that it passes through 
the cystic duct. Copher ligated the cystic duct after the gall- 
bladder was filled with the dye, and found that even after one 
week the dye did not disappear. In some animals, killed three 
weeks after the experiment, the gall-bladder still contained the 
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dye. It is well known that normally the dye leaves the gall- 
bladder in seventy-two hours at most. 

Whitaker and Maddock, and later Maddock and Whitaker 
proved the important réle the common duct plays in the emptying 
of the gall-bladder by means of cholecystography. If the com- 
mon duct is ligated, the shadow of the gall-bladder cannot be 
reduced. Menees, as well as Whitaker, had occasion to observe 
this physiologic fact in patients who were seized with biliary 
colic and common duct obstruction after the cholecystographic 
shadow had been produced. The shadow of the gall-bladder in 
these cases remained twenty-one days. This is evidence that a 
gall-bladder containing stones can be reduced in size only if the 
ducts are not occluded. Maddock and Whitaker found that 
after the intravenous injection of the dye in normal animals 
small amounts were excreted in the urine and large amounts in 
the feces. Animals with complete biliary obstruction, on the 
other hand, excreted considerable amounts of dye in the urine, 
and also large amounts in the feces. Furthermore, the injury 
to the liver produced by sublethal doses of the dye, although 
somewhat more severe in case of duct obstruction than in normal 
animals, is readily repaired, proving that even with obstruction 
there is no danger in administering the dye. 

Additional roentgenologic information regarding the physiol- 
ogy of the gall-bladder worthy of mention is that given by 
Schondube, who experimented on human beings who were tall, 
with long gall-bladders, in whom the concentration of the dye 
in the gall-bladder was very marked, enabling him to study the 
motility of the organ affected. He found that a marked muscu- 
lar contraction takes place. It begins first with the circular 
musculature; later there is shortening in the longitudinal axis 
of the gall-bladder. In the first period of emptying the neck 
dilates. The gall-bladder empties itself eventually up to a 
few cubic centimeters. Peristaltic waves during the time of 
emptying could not be observed. 

Copher and Illingworth found that the emptying mechanism 
of the gall-bladder is dependent partly on an intrinsic muscular 
action and partly on its elasticity. They noticed peristaltic 
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contraction of the common duct in pigeons, and it is suggested 
that these contractions may take part in the flow of bile in 
some mammalia. 

Berg found that after complete ligation of the common 
duct and transplantation of the proximal segment, relatively 
normal cholecystograms were obtained. He reasons, therefore, 
that a specialized neuromuscular relationship between the gall- 
bladder and the sphincter of Oddi can be excluded. Whereas 
this experiment may be perfectly correct, we doubt whether this 
conclusion is justified because it is well known that an experi- 
mental cutting of a sphincter, as well as the nerves supplying it, 
is very quickly repaired. This is true of the sphincter of the 
cardia and of the esophagus, as well as of the pylorus. 

The contractility of the gall-bladder was visualized in man 
during operation by Matsu, and recently by Moser. Levine 
also brought forth roentgenologic evidence of the contractility 
of the gall-bladder. We have twice had occasion to see, fluoro- 
scopically, a definite change of the gall-bladder contour due to 
the contractility of the organ. The accompanying films of the 
same gall-bladder, taken a few minutes apart, show the shape 
of the gall-bladder. The indentations on the inner border of 
the gall-bladder seen in Fig. 421, should be interpreted as 
contractions because they are not distinctly fixable in Fig. 420. 

Ivy and Oldberg carried out interesting experiments. They 
filled the gall-bladder of a dog with lipiodol. Twelve to twenty- 
four hours later secretin preparation was injected intravenously 
every ten minutes for one hour, and roentgenograms were made 
two minutes after each injection. These injections emptied the 
gall-bladder in the course of one hour in some dogs; in others in 
an hour and a half, and in others it had no effect. 

Boeden made an analysis of the contraction curves of the 
human gall-bladder, constructed from cholecystograms taken at 
short intervals. After a meal of egg-yolk and cream he found 
that the average gall-bladder discharges approximately three- 
quarters of its volume in the first half hour after each meal. 
The sudden discharge of the first two minutes is interpreted as 
being due to the opening of the sphincter; the interruption of 
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the emptying during the next two minutes to the initial increase 
of resistance offered by the sphincter to the flow of bile; and the 
subsequent discharge to the contractile force of the gall- 
bladder. Stimuli other than the ingestion of food may provide 
the initial response. The odor of fried bacon may cause a 
momentary discharge of bladder bile. The same initial response 
is elicited when a fasting patient swallows a glass of water. 
Stewart and Ryan studied the effect of 14 substances on 
the emptying of the gall-bladder and found that the most 
effective is oleic acid. No reaction was obtained from castor 


Fig. 420. Fig. 421. 
Figs. 420, 421.—Gall-bladder showing contractions during cholecystography. 


oil, bile salts, cathartic salts, Seidlitz powder, or sodium phos- 
phate. 

Brunning found that a 10 per cent. solution of barium chlorid 
if applied locally to the exposed gall-bladder of a dog causes 
contraction of that organ. 

Schondube and Lurmann found morphin alone will stop the 
emptying of the gall-bladder. If pituitary extract is injected 
before the administration of morphin, the gall-bladder does not 
contract. If the gall-bladder is in the process of emptying, the 
injection of morphin will stop its action. The effect of morphin 
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is to cause relaxation of the gall-bladder, and the addition of 
atropin to morphin helps dilate the gall-bladder. 

Our own physiologic studies by means of cholecystography 
were carried out with magnesium sulphate, peptone, pituitrin, 
and fat. We found that magnesium sulphate introduced di- 
rectly into the duodenum, according to the method originally 
described by Lyon, has the greatest effect upon the emptying of 
the gall-bladder. In some cases, for an unexplained reason, gall- 
bladder bile cannot be obtained. This has been the experience, 


Fig. 422.—Before drainage with magnesium sulphate. 


also, of Lyon, Hollander, and others who have extensively em- 
ployed this method. Pituitrin, according to the method of 
Schondube and Kalk mentioned above, was effective in only 
a very small number of our cases. In only one case did we 
obtain positive evidence that the gall-bladder filled with the 
dye after an injection of pituitrin. In this case, a film was taken 
about fourteen hours after the oral administration of the dye 
and no gall-bladder shadow was obtained. Two c.c. of pituitrin 
were then given subcutaneously, and an hour later a very dense 
shadow of the gall-bladder was obtained. 
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We are aware that slow absorption from the intestines often 
causes a delayed gall-bladder shadow, but in the case quoted 
the density of the gall-bladder shadow after the pituitrin injec- 
tion was so striking that we are inclined to attribute it to the 
fact that the pituitrin had actually emptied the gall-bladder be- 
fore it filled with the bile containing the dye (Figs. 424 and 425). 

Pribram, Gruenberg, and Straus assert that pituitrin has a 
marked effect upon the emptying of the gall-bladder, and on this 
basis advocate its employment before the administration of the 


» k “Fe 


Fig. 423.—After magnesium sulphate, gall-bladder empty. 


dye, but this could not be confirmed by us. We studied the 
effect of food upon the emptying of the gall-bladder, and, like 
the authors quoted above, found that fat has the greatest effect. 
Oil did not have the same effect. The barium buttermilk meal 
likewise caused rapid emptying of the gall-bladder. 

Rachwalsky advises the use of tetraiodophenolphthalein in 
combination with bile acids on the theory that the bile acids 
stimulate secretion of bile, and thereby increase the concentra- 
tion of the dye in the gall-bladder, casting a much better shadow. 
By this method, the percentage of gall-bladder shadows mark- 











1242 I. W. HELD 









edly increases and the time in which the shadow is obtained is 
somewhat shortened (eleven to thirteen hours). The capsules 
are named “‘videofeldragees” (Simmons Chemical Co., Berlin). 





Fig. 424.—Gall-bladder has not filled with dye. 





Fig. 425.—One hour after pituitrin, gall-bladder visualized. 


Brugsch advocates the combination of the dye with atophan 
because atophan increases the bile secretion. 
It is evident from what has been stated that Cole and his 
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co-workers have furnished us with a valuable method of studying 
the function of the gall-bladder. Untiring efforts have been 
made to determine the functional capacity of practically all 
organs of the body. It is well known that each more or less 
successful functional test of an organ brings forth great en- 
thusiasm. Unfortunately, as evidenced by the innumerable 
functional tests of the liver, heart, and kidney, etc., most have 
not yielded the practical results expected. The vital organs 
of the body, like the heart, kidney, lungs, and liver, etc., are 
endowed with such a margin of safety that a good part of the 
organ may be diseased without much disturbance in function, 
particularly if the disease is of a chronic and slowly progressive 
nature. That is why even sensitive functional tests often fail 
to reveal the extent of a pathologic lesion of a respective organ. 

Organs like the teeth, tonsils, appendix, and gall-bladder, on 
the other hand—which can, and in case of disease must, be 
dispensed with, and whose vital importance is limited—in a 
pathologic state cause more local and reflex disturbance than 
vital organs. It is reasonable to assume, therefore, that in such 
organs the possibility of determining their function would offer 
a great deal of information. Cholecystography to a large extent 
furnishes such a method. 

Functional Tests of the Gall-bladder.—-Based on the known 
physiologic facts outlined above, the procedure in the study of 
the function of the gall-bladder is as follows: 

Fifty c.c. of a 33 per cent. solution of magnesium sulphate 
(Lyon) or 25 c.c. of a 5 per cent. peptone solution (Stepp) are 
introduced intraduodenally after the gall-bladder is visualized. 
The magnesium sulphate solution, according to Meltzer, relaxes 
the sphincter of Oddi and causes contraction of the gall-bladder. 
If magnesium sulphate fails to reduce the size of the gall- 
bladder, it may be assumed that spasm of the sphincter exists. 
Recent studies of Chairay and Pavel showed that the main effect 
of magnesium sulphate is to cause contraction of the gall-bladder. 

Peptone solution empties the gall-bladder by causing muscular 
contraction of the organ (Figs. 426 and 427). If peptone, there- 
fore, fails to empty the gall-bladder, it is reasonable to assume 
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that the organ is in a state of atony. Renaud advocates the 
employment of magnesium sulphate in a hypertonic gall-bladder. 
The advantage of the intraduodenal method in testing gall- 
bladder function is that it enables us to obtain the contents 
from the gall-bladder for cytologic and chemical study. 

If magnesium sulphate is given by mouth, it does not empty 
the gall-bladder because, as is well explained by Chairay and 
Pavel, it mixes with gastric contents and, therefore, does not 
reach the papilla of Vater in the same concentration. The 





Fig. 426.—Before peptone. Fig. 427.—Gall-bladder empty. 
After peptone. 


administration of bicarbonate of soda or plain water intra- 
duodenally has hardly any effect upon the emptying of the 
gall-bladder. 

A very simple method of studying the emptying action of 
the gall-bladder is the administration of the Boyden fat meal, 
or 4 to 6 ounces of sweet cream, and two yolks of eggs. Within 
a half to one hour the gall-bladder is considerably reduced in 
size (Figs. 428 and 429). 

The effect of pituitrin in emptying the gall-bladder, as a 
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functional test, has been very uncertain in our experience, and, 
therefore, is seldom employed. In case of hypotonic gall- 
bladder, if the organ fails to empty, 2 c.c. of pituitrin intra- 
muscularly may be tried. 

If the above functional tests are not employed, the shadow 
of the gall-bladder, which after oral administration is visualized 
in twelve to sixteen hours, at most in eighteen hours, disappears 
entirely after thirty-six hours. 

Diagnostic Importance of Cholecystography.—Cholecystog- 
raphy has taught us that the position of the gall-bladder is not 





Fig. 428.—Before cream. Fig. 429.—One-half hour after cream. 


as uniform as it was thought to be. Lange rightfully states that 
the gall-bladder region, as given in Morris’s “Anatomy,” which 
is in the right hypochondrium and epigastric region and lies in 
the line that separates the hypochondrium and epigastrium 
above and the second lumbar vertebra below, actually contains 
the gall-bladder in only 25 per cent. of the cases. The gall- 
bladder may lie far to the right of this line, or as much outward 
as the axillary region of the abdomen. Such a laterally lying 
gall-bladder, which gives rise to pain in the right axillary region, 
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is mentioned by Lange in 2 cases. In 75 per cent. of the cases 
the gall-bladder is seen below the right hypochondriac region. 
Usually it descends into the umbilical region, but at times 
may descend into the right lumbar region, occasionally being 
so much to the right in the lumbar region as to simulate a 
right kidney. 

The mobility of the gall-bladder is from 1 to 1} inches. 
Its position, like the rest of the abdominal viscera, often corre- 
sponds to the status of the individual. It is situated much 





Fig. 430.—Gall-bladder simulating Fig. 431.—Gall-bladder in a sthenic 
right kidney. person. 


higher in the sthenic and much lower in the asthenic person. 
It must be emphasized that quite often the gall-bladder may 
be situated high in the abdominal cavity despite ptosis of the 
rest of the abdominal viscera, and vice versa. Cases are en- 
countered where the lower border of the gall-bladder reaches 
the crest of the ilium, or is even lower, although the rest of 
the abdominal viscera are in normal position. If this is the 
case, one may conclude that atony of the gall-bladder exists 
and, in the presence of other symptoms pointing to disease of 
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the gall-bladder, is of great diagnostic aid. The mobility of 
the organ is much more marked in asthenic than in the sthenic 
individual. In order to study the mobility of the gall-bladder 
in each case of ptosis of the organ, films should be taken in the 
erect and reclining positions. If the gall-bladder is ptosed, and 
not situated low because of enlargement or adhesions, it moves 
up in the reclining position from 3 to 4 inches. In many cases 
it is much nearer the spinal column. 





Fig. 432.—Gall-bladder in an asthenic Fig. 433.—Ptosis of gall-bladder with 
person. negative shadows. 


Frigyer studied the gall-bladder in 19 normal persons, 6 men 
and 13 women. Like other authors, he found that its shape 
is variable. In 7 cases he found it pear-shaped; in 2 it was 
cylindrical; in 2, apple-shaped; in 2, spindle-shaped. The 
boundaries were well defined in all cases. He measured the 
size of the gall-bladder by comparing its length with that of 
individual spinal vertebra. In one case it had the length of 
the spinal vertebra. In half of the remainder of the cases its 
length was that of $ to 1 vertebra, and in the other half, that 
of 13 vetebre. The position of the gall-bladder was as follows: 
In 7 cases it was lying on top of the psoas muscle; in 9, at the 
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border of the psoas muscle; in 3 it was at the border of the 
spinal vertebra. The lower border of the gall-bladder in 9 cases 
was on a level with the transverse process of the third lumbar 
vertebra; in 2 cases, on a level with the first lumbar vertebra; 
in 4, on a level with the second vertebra; and in 4 more, on a level 
with the fourth lumbar vertebra. It was found somewhat 
lower in women than in men, and the author concludes that in 
most normal cases it reaches either the first or the second lumbar 





Fig. 434.—Gall-bladder superimposed Fig. 435.—Lateral position. 
by spine. 


vertebra, in asthenic individuals the third lumbar vertebra, and 
at times even the fourth lumbar vertebra. 

The density of the gall-bladder shadow is, as a rule, not 
uniform and is most marked in the fundus. This, as rightfully 
pointed out by Herrman, is not due to the fact that the upper 
part is covered by the liver, because the absorption of the 
ray in the gall-bladder filled with dye is equal to that of the 
liver, but is due to the fact that, by virtue of gravity, a larger 
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quantity of the dye is present in the fundus of the gall-bladder. 
It is not advisable to draw diagnostic conclusions from the 
size of the gall-bladder, although it may be said that if in an 
individual of normal habitus or in a sthenic individual a very 
large gall-bladder is seen, overdistention of the organ may be 
diagnosed. 





Fig. 436.—Overdistention of gall- Fig. 437.—Contracted gall-bladder. 
bladder. 


If, upon repeated examinations, a very small gall-bladder 
shadow is seen, it is reasonable to suspect that the gall-bladder 
is contracted. Not infrequently the gall-bladder shadow, to- 
gether with the large ducts, can be outlined by means of the 
dye. In addition to the gall-bladder shadow mottled areas of 
the liver may be seen, adjoining the gall-bladder, due to the 
dye scattered in the liver. In cases where the gall-bladder 
shadow is not seen, or is only poorly visualized, this mottling 


of parts of the liver may simulate a gall-b!adder. It can, how- 
voL. 8—79 
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Fig, 438.—Gall-bladder with duct outline. 





Fig. 439.—Kidney-shaped gall-bladder. 


ever, be differentiated by close study. The mottled portion of 
the liver containing the dye is not as regular in outline as the 
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gall-bladder shadow. Some authors assert that irregularity of 
the borders of the gall-bladder signifies adhesions in every 
case. We do not think this can be applied to every case be- 
cause the irregularity in some cases may be due to the pressure 
of gas contained in the hepatic flexure or ascending colon. 
This often causes concavity of the inner border, and sometimes 
of the outer border. In some cases the gall-bladder—on ac- 
count of the pressure of gas—may be half-moon or kidney shaped. 





Fig. 440.—Hour-glass gall-bladder. 


Deformity of the gall-bladder due to disease has been reported 
by many authors. We had occasion to observe a case which 
was confirmed by operation. The gall-bladder in this case 
was hour-glass in shape (Fig. 440). 

Levine reported three enormous gall-bladders which he at- 
tributed to congenital origin: One of hour-glass shape, another 
resembling phrygian cap, and the third, rudimentary gall-bladder 
which answered Berg’s description of gall-bladder of rudimentary 
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morphology. In this patient the gall-bladder also conformed to 
that variety of abnormal development known as the thymic 
type. 

In order to study the relationship of the gall-bladder to the 
duodenal cap, it is necessary to take films immediately after 
the administration of the contrast meal because the gall-bladder 
frequently empties about fifteen minutes after the contrast 
meal is given. If this method is employed, it is sometimes 
possible to detect an irregularity of the duodenum in its close 





Fig. 441.—Shadow not belonging Fig. 442.—Oblique position. 
to the gall-bladder. 


relationship to the gall-bladder, indicating adhesions between 
the two organs. ‘This, however, is not as frequent as was 
thought before the era of cholecystography. Cholecystography 
has taught us also that the angulation of the descending portion 
of the duodenum with its concavity inward which was con- 
sidered such a valuable sign of adhesions to the gall-bladder 
is not necessarily so. Whereas angulation of the descending 
portion of the duodenum is not infrequent, it is much more 
often encountered a distance away from the shadow than near 
the shadow, thus indicating that the angulation bears no re- 
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lationship to adhesions of the second portion of the duodenum 
to the gall-bladder. Cholecystography enables us to determine 
with absolute certainty whether shadows in the gall-bladder 
region belong to the gall-bladder. These shadows, without the 
aid of cholecystography, would surely have been interpreted 
as being due to stones in the gall-bladder. 

The question as to whether any diagnostic importance can 
be attached to the time of filling and emptying of the gall- 
bladder cannot be answered with absolute certainty. If the 
filling of the gall-bladder is delayed beyond eighteen hours, and 
emptying does not take place before seventy-two hours, it may 
be attributed to disease of the gall-bladder, provided delayed 
absorption of the dye from the colon and liver can be excluded. 

The failure of the gall-bladder to fill is of great diagnostic 
importance. The following are essential requisites for the cast- 
ing of the gall-bladder shadow with the dye: 

1. Capsules must dissolve. 

2. Dye must disappear from colon to be reabsorbed by the 
liver. 

3. The liver must excrete the dye into the gall-bladder. 

4. The duct must be open. 

5. The consistency of the bile must be such as to be fit for 
absorption in the gall-bladder. 

6. The concentrative and absorptive power of the gall- 
bladder must be intact. 

7. The dye should not pass out through the kidneys. 

If these requirements are fulfilled, one should expect the gall- 
bladder to be visualized in all cases. 

Graham, Cole, and Copher state that the intravenous ad- 
ministration of the dye brings about filling of the gall-bladder 
in 96 per cent. of the cases. The oral administration, as shown 
by the studies of Lange and most other authors, fills the normal 
gall-bladder in 80 pér cent. of the cases. No satisfactory ex- 
planation can be offered why a normal gall-bladder does not 
fill with the dye. Various theories have been advanced, but 
these are only conjectures. Baetjer states that the reason 
it cannot be visualized, when apparently normal, is because 
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of the spasticity of its musculature, resulting either from chronic 
appendicitis, pancreatitis, or spastic colitis. It is our belief 
that in cases where the gall-bladder is not visualized after re- 
peated examinations, especially after the intravenous method, 
functional disturbance of the gall-bladder exists. This may 
be due to one of the anatomical anomalies, such as hypertro- 
phied heisterian folds in the cystic duct (Schmieden, Rhode), 
mucostasis in the cystic duct (John Berg), disturbance in 
the absorptive power of the mucous membrane of the gall- 
bladder, or to spasticity of the sphincter of Oddi resulting from 
imbalance of the vegetative nervous system (Westphal). It may 
also be due to temporary disturbance in the consistency of bile 
in the liver carrying the dye to the gall-bladder which prevents 
its absorption by ghhe gall-bladder. The studies of Judd in the 
Mayo Clinic proved that a gall-bladdeér nfay cause symptoms as 
a result of disturbed function, although the pathologic changes 
are insignificant. He named this Grade I disease of the gall- 
bladder. It must, therefore, be assumed that if the gall-bladder 
fails to fill, dysfunction of the organ may be diagnosed without 
the presence of any gross pathology. It must be emphasized 
that the position of the gall-bladder may sometimes interfere 
with the visualization of the gall-bladder containing the dye. 
In such cases, the taking of films in the oblique and standing 
positions will bring out the gall-bladder shadow. 

If the gall-bladder does cast a perfectly normal shadow, it 
is no indication that it is free from disease. Carman rightfully 
pointed out that even a definitely diseased gall-bladder may 
occasionally be well visualized with the dye. He stated, also, 
that the most serious factor in the reliability of a negative 
diagnosis is the possibility of the presence of pathologic changes 
in the gall-bladder, probably a residue from a more pronounced 
disease in the past. Such a gall-bladder may be found to be 
normal, but if the history and the symptoms warrant its re- 
moval, microscopic examination usually proves it to be patho- 
logic. Richter, also, warns’ that the gall-bladder should not be 
considered normal if cholecystography is negative. 

It has been our experience that diseased gall-bladders may 
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cast perfectly normal shadows as long as the ducts are open 
and the absorptive property of the mucous membrane is intact. 
Quite often the gall-bladder casts only a very small rounded 
shadow, showing that only part of the organ contains the dye. 
At times the shadow is densest not in the fundus but near the 
ducts, or in the center of the gall-bladder. Such findings would 
indicate that the diseased process of the mucous membrane of 
the gall-bladder, which interferes with the absorptive power of 
the dye, is not equally distributed throughout the entire organ. 





Fig. 443. 


If, on repeated examinations, the density of the shadow is very 
slight, or if there is a mottled appearance (Carman), disease of 
the gall-bladder may be diagnosed. In such cases it must be 
concluded that the trouble does not lie in the ducts, because 
the entrance of the dye into the gall-bladder, as well as its 
passage from the gall-bladder, is not interfered with, but it 
proves that the concentrative and absorptive powers of the 
gall-bladder are disturbed. 

The visualization of stones in the gall-bladder by means of 
cholecystography is not as frequent as one would expect. In 
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Fig. 444.—Gall-bladder shadow containing stone cholesterinized. 





Fig. 445.—Gall-bladder showing cholesternized stones. 


many of the cases the gall-bladder shadow, as well as the stones, 
is seen. This tends to prove that in some cases gall-stones 
may be present in a gall-bladder, the function of which is normal 
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Fig. 446.—Small collections of gas overlying the gall-bladder, easily to be 
mistaken for negative shadows. 





Fig. 447.—Same gall-bladder as in Fig. 446, taken in the oblique position. 


from a cholecystographic standpoint. At times the stones are 
best visualized when the density of the cholecystographic 
shadow diminishes, which may be from twenty to twenty-four 
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hours after the administration of the dye. Cholesterinized 
stones (Figs. 444 and 445) are very frequently visualized only 
by means of cholecystography, as pointed out by Gay and 
Moore. These shadows are usually circular in outline, of vary- 
ing sizes, with dense capsules, and often the radially arranged 
centers can be seen. Great caution must be taken in interpret- 
ing these shadows because small collections of gas in the hepatic 
flexure overlying the gall-bladder can easily be mistaken for 
cholesterinized stones in the gall-bladder. In order to avoid 
such an error, films should be taken of the patient in the oblique 





Fig. 448.—Gall-bladder with stones Fig. 449.—Same as Fig. 448, 
containing bilirubin. but oblique position. 


position in all doubtful cases. Stones containing an excess of 
bilirubin are also far more accessible to the cholecystographic 
method than was previously possible (Figs. 448 and 449). Stones 
containing an excess of calcium are most easily detected. The 
cholecystographic method, in case the gall-bladder fills well, 
offers an opportunity to study the distribution of the stones. 
Smithies and Oleson state that shadows of relatively slight 
density, which are seen on the roentgenograms, can be brought 
out more clearly if the roentgenograms are reduced in size to 
that of the ordinary slide. In a large percentage of cases, gall- 
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stones are found in a gall-bladder which failed to cast a shadow 
by cholecystography. This may be due to the fact that the 
density of the shadow caused by the dye is equal to that of 
stones, and, therefore, it is not possible to differentiate the 
calculus shadow from the rest of the gall-bladder. 

Absolute requisites for the interpretation of the gall-bladder 
by means of the dye are a fairly good outline of the last two 
ribs, visualization of the transverse process of the eleventh to the 
twelfth, and first to the fourth lumbar vertebre, and also visual- 
ization of the lower border of the liver. 

The following may be mistaken for stones in the gall-bladder: 
Renal and pancreatic calculi; border of psoas muscle; calcified 
mesenteric glands; fecal concretions; calcified cysts in the liver; 
foreign bodies; calcification of costal cartilage; small collection 
of gas in the hepatic flexure and duodenum; certain conditions 
of the skin, such as calcified papillomatous patches; calcified 
tuberculous kidney, and calcified right suprarenal body. 

Contraindications to the Use of Cholecystography.—Regard- 
ing contraindications to the use of cholecystography the experi- 
mental studies of Reid and Whitaker are very important. They 
experimented with the intravenous injection of tetraiodo- 
phenolphthalein, and later with tetrabromphenolphthalein. From 
their first series of experiments on dogs, they concluded that 
cholecystography is negative with sodium tetraiodophenol- 
phthalein in dogs in which the liver lobule is extensively damaged 
by chloroform. Dogs in whom the liver shows central necrosis 
occupying more than half the lobule tolerate the drug fairly 
well. Starving the animals for three days, and then adminis- 
tering small amounts of chloroform over half an hour leads to 
extensive damage of the liver. Their second series of experi- 
ments led them to the conclusion that extensive lesions of the 
liver interfere with its excretory function and consequently 
also with cholecystography. A moderately damaged liver, how- 
ever, does not interfere. In a third series of experiments, the 
dogs were not starved, but only treated with chloroform as in 
the first and second experiments. Clear shadows of the gall- 
bladder were obtained in these animals by means of cholecystog- 
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raphy. This seems to indicate that starvation is apparently 
one of the principal factors in the production of liver damage 
by the use of chloroform. It can be learned, also, from their 
experiments that hepatic disease in human beings should not 
necessarily preclude the employment of the dye for purposes of 
cholecystography. 

It must be emphasized that where extensive liver disease is 
present, cholecystography should not be used, and even in 
moderately severe diseases of the liver, if the method is em- 
ployed, it should be done in hospitals or clinics. According to 
Carman, the dye should not be used in decompensated valvular 
disease, particularly if there is marked congestion of the liver, 
and also not in advanced arteriosclerosis. Oakman states that 
the dye appears to be contraindicated in pyloric obstruction, 
common duct obstruction, and cirrhosis of the liver. 

The efforts of Graham, Cole, and Moore to find a substance 
which would prove practical not only for visualizing the gall- 
bladder, but also for giving sufficient color to the blood to permit 
its use for a test of hepatic function in a manner similar to the 
test devised by Rosenthal, who employed phenoltetrachlor- 
phthalein, have been described above. 

For completeness sake we must mention that Sabatini and 
Millani in Italy advocate the employment of bromids or iodids 
alone for visualization of the gall-bladder. Either salt may be 
used in 2-gm. doses dissolved in 100 c.c. of water. 

Hirsch and Taylor rightfully state that despite all its ad- 
vantages, this diagnostic procedure has not yet been standard- 
ized. It must be stated that no method of diagnosis is abso- 
lutely perfect, neither is the microscope nor the stethoscope, nor 
any other method. The Graham dye method does not replace 
the other clinical methods, but it certainly has been a great 
step forward in the diagnosis of gall-bladder disease and affec- 
tions of the larger ducts. By the administration of the dye 
after the removal of the gall-bladder, a number of cases have 
been reported where the common and hepatic ducts, as well as 
the smaller ducts, could be well visualized. 

Gall-bladder Study Without Dye.—Gall-bladder study with- 
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out dye received a great deal of attention following the en- 
couraging reports of George and Leonard, Case, L. G. Cole, 
and Knox. It was reasonable to assume that the detection of 
stones in the gall-bladder by means of Roentgen ray would be 
equally as possible as the detection of renal stones, because 
stones in the gall-bladder have a greater absorptive power for 
the rays than the surrounding tissues, liver, and gall-bladder. 
This, however, proved not so. The experimental work of 
Knox and of Cole, who tried to determine how a variety of 
gall-stones when removed from the body would appear on a 
photographic plate when suspended in air, water, and bile, 
gave great impetus to the expectation that all stones rich in 
calcium would cast shadows. Cole proved that only 26 per 
cent. of the stones showed a trace of calcium—less than the 
key stone which he selected for comparison—and that 54 per 
cent. showed practically no calcareous deposits. 

The cholesterin stones, in his experiments, appeared like 
bubbles of air because they were so much less dense than the 
bile. In cases where many cholesterin stones were photographed 
in the bile, the bile surrounding the stones appeared denser than 
the stones, and gave the area of the gall-bladder a honeycomb 
appearance, or a ring-like shadow typical of gall-stones. In a 
later study, Cole and George gave expression to the view that 
gall-stones can be shown in almost all cases by means of Roentgen 
ray, and that a positive diagnosis can be made in such a large 
percentage of cases that negative diagnosis has become more 
important than it was originally considered to be. Case—basing 
his conclusion on a study of 300 operations in which Roentgen 
examinations were made—states that it is possible to show gall- 
stones definitely in 50 per cent. of the cases. Carman was 
skeptical at first regarding the percentage of positive diagnoses 
of gall-stones, but agreed later that, with the proper technic, a 
large percentage can be reached. Caldwell protested against 
the making of positive diagnoses on the insufficient evidence of 
very indefinite shadows, and stated that if only enough plates 
are taken it is possible to obtain these suspicious shadows in the 
gall-bladder region of even normal individuals. He believed 








1262 I. W. HELD 


that the personal equation of individual observers is more im- 
portant in this field of Roentgen work than in any other, and 
that this accounts for some reporting 85 per cent. of results and 
others only 5 per cent. George and Leonard, in their excellent 
book, state that gall-stones can be diagnosed in over 90 per cent. 
of the cases, and they also formulated the working hypothesis 
that only when some pathologic changes have taken place in 
the wall of the gall-bladder, or its contents, can the shadow be 
demonstrated on the x-ray plate. They conclude that a gall- 
bladder which is visualized roentgenologically should be con- 
sidered pathologic. 

It cannot be denied that examination of the gall-bladder 
region without the aid of the dye should be practised today as 
it was before the era of cholecystography, because stones rich 
in calcium can thus be better detected. In fact, such stones 
may be missed when the gall-bladder is filled with dye. The 
frequency, however, of the detection of gall-stones without the 
dye is even today estimated differently by various workers in 
this field, although an identical technic is employed. The per- 
centage of positive results is small in our own experience. Whether 
a visualized gall-bladder without the dye is to be considered 
pathologic is likewise not agreed upon by all authors. It is our 
opinion that if the gall-bladder is distinctly visualized with the 
dye, it need not be considered pathologic. It must be empha- 
sized that shadows simulating the gall-bladder may be seen in 
the right hypochondrium and similar shadows in the left hypo- 
chondrium. Shadows simulating stones, particularly the so- 
called honeycomb shadows, described by Cole, must likewise 
be judged with great caution because fecal masses, or air- 
bubbles, in the hepatic flexure of the colon may cast similar 
shadows. 

It is important that the time of exposure without the dye 
be very short, because the slightest breathing excursion dis- 
turbs the outline of the shadow. Rubaschow proved experi- 
mentally that if the removed stones were photographed when 
they were not in motion very distinct shadows were obtained, 
but the shadows were very indistinct when the stones were 
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photographed slightly in motion. The positions of Pfahler 
(patient on abdomen, body rotated to right side, outward) or 
Carl Beck (upper part elevated) are of advantage. The tube 
should not be too hard. Some advise inflating the colon with 
gas, and even inflating the stomach with air in order to facilitate 
differentiation of shadows in the right hypochondrium. The 
pneumoperitoneum, as introduced by Goetze and carried out in 
this country mainly by Stein and Stewart, offers great advantage 
in visualizing the gall-bladder, stones, and adhesions in the 
right hypochrondrium. It is, however, a very inconvenient 
procedure and must be practised only by those most competent 
and in hospitals, and should be resorted to only when exploratory 
laparotomy is contraindicated. 

If shadows are visualized in the right hypochondrium and 
the gall-bladder outline is not seen, the following must be con- 
sidered in the differential diagnosis: 

1. Kidney stones. These stones are much denser and lie 
much nearer to the spinal column. They have different forms. 
In doubtful cases a plate should be taken in the dorsoventral 
position, as advocated by Cole, in which case gall-stones are 
smaller and much more distinct. The kidney stones are seen 
to be much more distinct if a plate is taken in the ventrodorsal 
position also. 

2. Fecal stones. These should not be confused with gall- 
stones. These shadows disappear by repeated exposure and 
if the bowels are thoroughly cleaned out. 

3. Calcified deposits in the costal cartilages. These shadows 
are sharper in outline, elongated, and are present on both sides 
of the chest. 

4. Calcified lymph-glands. These lie close to the spinal 
column. 

5. Pancreatic stones. 

6. Calcified papillomata of the skin. 

7. Calcified cysts of the liver, kidney, or suprarenals. 

Indirect Method.—The indirect method has as its object 
the demonstration of the functional reflex disturbance of the 
gastro-intestinal tract brought about by the diseased gall- 
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bladder and also changes in the gall-bladder and adjacent 
viscera resulting from adhesions. 

Carman describes the following x-ray manifestations as 
characteristic of indirect evidence of gall-bladder disease: 

1. Dextra position of the pylorus. 

2. Persistent distention of the hepatic flexure with gas. 

3. Tenderness over the gall-bladder region, demonstrated 
fluoroscopically. 

4. Perfectly normal outline of the stomach and first portion 
of the duodenum. 

5. Small six-hour residue. 

6. Pylorospasm and visualization of Riedel’s lobe. 

Roentgenologic indirect evidence of gall-bladder disease, in 
our experience, is as follows: 

1. Pylorospasm. The spasm may occupy the entire pylorus, 
giving it a pivot-shaped appearance, or it may affect only a 
small part of the pylorus. The pivot-shaped pylorus may be 
so persistent during repeated examinations as to simulate car- 
cinoma. In fact, many such cases have been diagnosed as 
carcinoma. Holzknecht and Luger emphasized the fact that 
one large stone in the gall-bladder very often brings about 
such pylorospasm. Their findings have been confirmed by 
many others. The x-ray examination in our 2 cases revealed 
pivot-shaped pylorus which simulated carcinoma. The opera- 
tions revealed diseased gall-bladder with one stone. It is easily 
seen that such an error in diagnosis is at times unavoidable, as 
in most of these cases sub- or an-acidity is present. 

2. The next indirect sign of great importance is the perfectly 
normal stomach and duodenum without any sensitive pressure 
points, the sensitive pressure point being confined to the gall- 
bladder region. 

3. Hyperperistalsis of the stomach, and a small or even large 
residue after four and six hours. This is encountered frequently 
in cases of gall-bladder disease where the clinical symptoms 
suggest duodenal or gastric ulcer. 

4. Persistent presence of gas in the hepatic flexure with 
marked lowering, resulting from enlarged Riedel’s lobe. In the 
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presence of considerable gas in the hepatic flexure, Riedel’s 
lobe is distinctly outlined. 

5. A rare indirect sign is regional intermittent spasm of the 
stomach midway between the fundus and pylorus, if pressure 
is exercised over the gall-bladder region while fluoroscoping. 
Barsony, Carman, Case, and Hurst observed this phenomenon. 
We, also, have frequently observed this spasm, but we find that 
the spasm lasts as long as pressure is exerted over the gall- 
bladder region, and disappears immediately upon removal of 
the pressure. We have also frequently observed marked hyper- 
peristalsis of the stomach if pressure is exerted over the dis- 
eased gall-bladder. Complete gastrospasm is mentioned in the 
literature as sometimes being an accompaniment of gall-stones. 
Such has never been encountered by us. Whether partial, 
regional, or complete spasm of the stomach is present as an 
accompaniment of gall-stones, the symptoms of distress in the 
upper abdomen following the intake of food, and the discomfort 
and even pain are due to this spasm. Recently we had occasion 
to have 2 cases operated upon for gall-stones in which cardio- 
spasm was present. One patient had suffered from cardiospasm 
for a number of years, and had typical Roentgen manifestations. 
The physical examination revealed tenderness over the gall- 
bladder region with definite enlargement of the liver, which led 
us to suspect gall-stones as the cause of the cardiospasm. Since 
the removal of the stones the patient has been free from symp- 
toms. The second case gave a clinical history of periodic attacks 
of gall-stone colic of many years’ standing. The patient’s 
persistent complaints, however, were those of cardiospasm. 
I. S. Hirsch, in a personal communication, called our attention 
to a fluoroscopic observation in gall-stones, namely, regurgitation 
of the contrast meal into the esophagus. This was published by 
his associate, Dr. Buckstein. 

6. Gall-bladder disease, causing adhesions in the right hypo- 
chondrium, may be manifested roentgenologically in the follow- 
ing way: (a) Dextra position of the stomach; (0) irregular, 
tooth-like projections of the pylorus; (c) marked elevation of 


splenic flexure; (d) lowering of splenic flexure in the absence of 
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ptosis of the rest of the colon or abdominal viscera; (e) irregular- 
ity of the entire first portion of the. duodenum, especially its 
outer border; (f) angulation of the midpart of the descending 
portion of the duodenum. 

Angulation of the descending portion of the duodenum as a 
sign of adhesions between the gall-bladder and duodenum is 
considered to be of great diagnostic importance by Jewett. It 
was stated above that we had a great deal of confidence in this 
sign until cholecystography demonstrated that such angulation 
of the duodenum may be present and the gall-bladder shadow 
be a distance away from this angulation. Haenisch pointed 
out that the concavity of the greater curvature of the duodenum, 
and sometimes of the pylorus, is frequently caused by enlarge- 
ment of the gall-bladder. Usually the loops of the jejunum are 
found to the left of the median line. If they are persistently 
found to the right of the median line in the region of the right 
hypochondrium, and especially if such loops are filled with gas, 
it is reasonable to assume that this is due to adhesions, and in 
most cases the adhesions are found between the gall-bladder 
and the jejunum, secondary to gall-bladder disease. 

Conclusions.—Roentgen-ray study has proved to be an in- 
valuable aid in the diagnosis of gall-bladder disease. The 
direct and indirect method should be employed. The object 
of the direct method is to visualize the gall-bladder proper. 
This is accomplished by taking films of the gall-bladder region 
with and without the administration of the dye. The method 
of Graham (cholecystography) is by far the most valuable. 
This method enables us to study the function of the gall-bladder, 
and also makes it possible to visualize cholesterinized stones in 
a large percentage of cases. It shows with a high degree of 
exactness whether the shadows in the right hypochondrium 
belong to the gall-bladder. The non-visualization of the gall- 
bladder after the administration of the dye is particularly val- 
uable, as it indicates a diseased condition. The oral adminis- 
tration is very reliable and promises to replace the intravenous 
method entirely. This method is accessible to all workers 
interested in the field of Roentgen-ray diagnosis. 
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The rectal method is of no value. The intrajejunal adminis- 
tration of the dye through the duodenal tube (Stewart and 
Einhorn) should be reserved only for such cases where the 
drug cannot be retained by mouth, and there the intravenous 
method is contraindicated because of existing cardiovascular 
disease. It should be reserved also for cases of extreme asthenia 
and for very obese individuals whose cubital veins cannot be 
reached. 

The indirect method of Roentgen-ray study of the gall- 
bladder which has as its object the determination of the func- 
tional disturbance of the gastro-intestinal tract resulting from 
gall-bladder disease should not be abandoned. The most im- 
portant diagnostic signs obtained by this method are: Pyloro- 
spasm, delay in the emptying of the stomach, and dextra position 
of the pylorus and duodenum. 
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